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MK. HANK'S PEEFACB. 

Tub ftppearance of my name on the title page of this Arithmo- 
Wfl, requires me to state the estent of my conneotloii iTitli its 
authorship, and of my responsibility for its csecution. 

Believing the idea of the work to be original, I will attempt its 
elucidation. In seeliing for the elements or materials of its ques- 
tions, it proposes to take a survey of all the Tooations of life, of 
all the facts of knowledge, ond of all the fmths of science, and to 
make a selection from each department of whaterer may be moat 
interesting and yaluable. It does not confine itself to the play- 
things of the nursery, or to the commodities of the market place, 
and to the mon^ they will cost, or make, or lose. On the contrary, 
the present work proposes to carry the student over tlie wide es- 
panaa of domestic and social employments ; to introdnoe him to 
the various dopnrtmentB of human knowledge so far as that knoivl- 
fldge has been condensed intfl tables, or eihibited in arithmetical 
summaries, and Ui make him acquainted with many of the most 
wonderful results which mathematical science has revealed. In- 
stead of groping along the mole-path of an irksome routine, witli 
little other change tJian from dollars and cents, to pounds and 
pence, or some other familiar currency, and with little other vari- 
ety than from cloth to corn, or some other common-plaoe commod- 
ity, it derives its examples firom biography, geography, chronol- 
ogy, and history ; from educational, financial, commercial, and 
civil statistics; from the laws of light and electricity, of sound 
and motion, of chemistry and astronomy, and others of the exact 
sciences. Trades, handicrafts, and whaUvor pertains to the use- 
ful Of ts, so far as Uiey are the sul^ect of numerical statement, 
and their facts possess arithmetical relations, together witli all 
the ascertained and determinate results of economical or political 
knowledge, and of scientific discoveries, are laid under oontribn- 
tion, and are made to supply appropriate elements for the ques- 
tions on which the youthful learner may exercise his arithmetical 
faculties. 

(iii) 
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IT MR. MAXN S TEEFACE. 

In this way, and without deparling from the most ri^d rnlea 
on which an arithmetical t«it-l)Ook should be constructed, I have 
supposed that a work may be prepared which shall exemplify in 
the beat manner the science of numbers, ajid be full of useful 
knowledge also; and which, while it exerciaes the student's powers 
of ealculatiOQ, shall enlarge his acquaintance with the varied 
business of the world, and with many of the moat interesting 
results of applied science. 

In a n' e like this, where every star has been weighed in a 
m th m t 1 balance, and all inter-at«llar spaces have been 
in I ly a mathematical line; where fie orbits of all tlie 

pi u t h been traced as by a compass, and their yeloeities 
g d t df their distances by an niiehanging law; where not 

ly wind and tide, but every particle of dust in a hurricane, and 
y d p f water in a cataract, know iheir exact places by on 
intollible rule where the gravitation of matter the radiation of 
heat and the d ffua on of 1 ght at all t n es and mbtantaneonsly 
aljust their force to the r d tance wi 1 inerring pieeisiin 
whe e eve y hem al bo b nat o s formed on soiae tied piixi 
pie of p 01 rtion and the atoms of eveiy ciystal arrai ce 
themselves a und the r nucleus n geometric lines and where 
whafe er other contemplat ons or volitions oconpy the Ii finite 
Mind it la st 11 true as was sa d by the old Greek philosopl er 
that God geome 'izes —I say n nch a umveise built 
we ghed measured compounlcd and arranged on mathumatical 
pr no pie why should not the ar thmetieal esei cises of those 
m nd wJ ol lave entered t to dwell o it forevei emlraoe 
Bon et! ng mo e tl an the ninrket i r oe of ooniinoditie'' the giin 
or loss a trade and the terest and discount of banla ' 

"Why, for nstance, cannot a eh Id be taught to count tl e bo les 
in hia hands, as well as the nnts in his pocket to add togethei 
tie number of bones in aD the different parta of his body oi to 
sabtraot the number of those contiuned in hi" head or in hi" 
Lands, from the number of those contained in his feet, aa well as 
to add or subtract the number of apples or of cakes in the pos- 
session of James, John, and Joe; and why can he not, by such 
eseroisea, be led te enrich his mind witli anatomical or phjsio- 
logieoi facts, instead of stimulating his imaginafjon with tlie 
provocatives of appetite? Why cannot a child add together tht 
population of the difi'erent States of tiiis Union, or of the differeui 
nations of Europe or of the world, and tlius learn the sum of 
the population of tho whole earth and of its parts, as well as to 
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Mli. MAXN S PKE 

add naked oolumns of abstract figures! In M fi ■Jubtr h 
mnltipUoation and division why oann t th p pil mpl 

wliose el m uts d t a drawn frmth <itta btwn 
different h t 1 p h from the ag f i tm^ h d m 
from the d t t di ery or inv t tl t f th 

discovery n f om the ris t th f 11 f ij ast 

cr from a mp n f the heights f diff t m int 
the length f d ff nt ers, or of d f 1 gitnd 

different p II 1 fit tude, or the 1 t f m ty t ty 

hy liind, f m p -t t p t by sea ; tl tli 1 th p 

petual pr a d mi nv of most imp t 1 1 th p t g 

to histor 1 I J b graphy, and g b; phy 1 f 
miliarizB himself mith these dosses of f ts ■« th t d t g 
speoial time or effort to their acquis t j t h b m 
famUiar with the faces and the names f h h I f 11 w d 
Ms townsmen, merely because he has alw yb dm tttm? 
If the arithmetical exeiMises of the pupil direct his attention 
almost esclnsiyely to the shop of tlie retailer or the conntlng- 
room of the merchant, then he does not ergoy even a pedlar's 
opportunity to become aoq^ualnted -with men, events, times, 
places, and tilings, — witb tbe great results of business and of 
civilization, as they now exist in tbe world. Instead of wearying 
the learner with endless reiterations aboat bales, boxes, barrels, 
and bnsbBls, or dollars, dimes, cents, and mills, why not open 
before hint some of the vast storeliouses of truth, and display 
some specimens of their endless Yariety and beauty! Let the 
teacher, talcing the learner by the hand, follow the farmer, the 
craftsman, the architect, the manufacturer, the road-maker, the 
mill-wright, the ship-wiight, tlie watch-maker, and the long cata^ 
logne of others who are employed in the mechanic arts, or other 
branches of oseful industry; or, rising into the sphere of the 
educated ov professional laborer, let him observe the optician, the 
electrician, the mathematical instrument maker, the astronomical 
observer, the telegraph operator, and borrow ftom them all soma 
of the curious facts pertaining i<i lieir respective arts and pro- 
fessions, and convert them into the pleasing and inatruotive 
elements of arithmetical problems. I can conceive of a work so 
replete with the facts of technology and science, that it shall be 
examined with interest and profit by any one who is only seeking 
after valuable. informatioa, and wMch, at the same time, shall 
be perfectly adapted to the mere student who only seeks after the 
best means of aritliraetical practice. 
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Vi im. JlAfiN'S I'RErACE. 

AtDODg tile adrsJitages of sucli a work as ia here pioposed, the 
two following eeem to me unquestionable: 

1. The pupil, while Btndjiag Arithmetic for its own aako, will 
acquire some knowledge of many other things. Cicero obaevvaa 
thiit the face of a raau will be tinged hy the bud, for whatever 
purpose he may walli abroaii. So, by daily familiarity, the mind 
of the student willbe I'epleniahed with useful facts, and imbued with 
a scientific spirit, although the acquisition of tbe facts and the 
spirit be not the direct object of his study. So far as the examples 
of hia textrboot have been drawn from tie actual business of life, 
as it goes on around him, the learner cannot but see that his 
studies have a practical bearing and are connected witi obvious 
realities. A great cumber of facta, such us dates, sums, quan- 
tities, distances, will be impressed on his mind ; and thus a specie? 
of most valuable knowledge, which, as we all know, it is most 
difficult to ftociuire in after-life, will bo gratuitously bestowed upon 
him. Doubtless great difi'erenoes will exist among pupila, in re- 
gard to the amount of information they will obtain finm hemg 
domiciled, as it were, among the determinate truths of business, 
art or science; but even the most duU and stupid will be con- 
strained to learn something, not only of the eiistence of vaiioua 
sciences, and of various kinds of business, of which they would 
otherwise be forever ignorant, but also of the nature and dis- 
tinctive characteristics of those sciences or employments. All will 
be saved from great misconceptions; and doohtiess the curiosity 
of many will be awakened for further information. These advan- 
tage'' embrace not only an increase of positive knowledge, but an 

ular m t f tl m nd's scope in regard to the subjects of 
k wl dfe 

It J h e to remind the observing man, how the 

md rst d g t ye thing, by the self-activity of the faculties, 
g t th p w f nnderstanding many other things, and 
h fth th turn, of many more, and soon in geometri- 

Cftl progression. The htowledge of any one truth acla as an intro- 
dwer and mteiyTeter betmeen m and all ila Mndred iruihe. 

2. There are advantages of another land, whicli appear to me 
of not inferior magnitude, though J am fully aware that the views I 
8m about to present, will affect different minds very differently, 
according to tlieir Theory of Mind. My belief is that Arithmetic, 
in its strict and technical sense, addresses but one faculty of tlie 
mind, or, at most, but a very limited group of the faculties. No 
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othor study pursued in our Bohools i d h n 

gard to the mental powers, wHoh it 

objocta whicii it brings under tbeir g H d g 

the lioui's devoted to Arithmetic in ou m h mn 

faculties lie dormiuit, or plaj the trnan by mp , ing h m 
upon forbidden objects. Ilaubtless this intense exercise of a sin- 
gle faculty, or of a limited group of fueulties, and the non-exercise 
of all the rest, is one of the main reasons why Aritlimetio, mhen 
not taught with great ability, is so often an irtsome study. 
Reading and Geography, for instauoe, cover the widest field of 
interesting subjects, nnd it is im^iossible for any teacbing to be so 
dull, or any circumstances so repulsive, as wholly to despoil them 
of their charms. If we would invest Arithmetic with similar ,attrac- 
tioDS, we must draw its examples from as wide and as rich a field. 
Then will it interest new faculties, — faculties which, otherwise, it 
never addresses. All metaphysicians know, ftom the prineiplea 
of their sciaDce, and all laborious students know, from their own 
flxperienoa, that nothing refreshes or re-creates a wearied facnity 
so certainly and so speedily as the genial exercise of some 
other faculty. Such exercise is more restorative than absoluto 
quiescence. It is with the faculties of the mind as with the 
muscles of the body, they should have alternate exercise and i-eat ; 
and the most healthful and agreeable relaxation for any organ 
that is tired of exercise, is the exercise of another organ that ia 
tired of repose. The footman who iravela over a long and level 
road, where the same muscles are subjected to a perpetual recur- 
rence of the same strain, rejoices at the sight of a hUI in the dis- 
tance ; for he prefers to put a new set of muscles to the hard 
service of carrying his body up a hill, rather than to compel the 
fatigued ones to continue their lighter task. Equally cheering 
and recuperative must the alternation he, when, after addressing 
one set of faculties with one combination of agreeable truths, we 
appeal to another sat of faculties to determine certain arithmetical 
relations which exist between those truths. 

Should any teacher dissent from this doctrine, that alfemate 
exercise anil rest, like the ever-alternating systole and diastole of 
the heart, is the law of all our powers, both bodily and spir- 
itual; or should any pupil be found, whose senses are such per- 
fect non-conductors of truth, as to exclude all information though 
the atmosphere by which he is surrounded is saturated with it, 
still, no loss or harm would be incurred ; for the single process 
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tiii MK. MASN S PREFACE, 

of arifhmfitical training can be carried on by the raid of the 
examples contained in thia book aa ■well as by those in any other. 
S 1 n ontline of the present wort. Since its conception 

fi t fl h d pun my mind, I kayo pondered upon it much, and 
h n d lespecting it with many gentlemen not only of 

g t m tk matioal ottainmenta, hut of varied scholarship, and 
1 th fl t n and conyersation have deepened my conyiction of 
t 1 

Justice U) my asaoeiate, Mr. Chase, requires me to say a word 
in regard to the Bharea of responsibility and of merit which attach 
to us respectively as the joint authors of this work. In commu- 
nicating my plan to him, I unfolded its whole scope and purpose 
as it lay in my own mind ; I indicated the yarious souraes whence 
materials for its construction might be drawn, and I haye rendered 
him some aid in the collection of those materials. The residue of 
the work, — the definitions, the rules, the statement of the ques- 
tions, and the answers, so far as answers are giyen, together with 
the arrangement of the topics, or subjects, — is substantially his. 
So far as there is skill in their selection, or science in their state- 
ment, or acouraoy in tlieir results, I shall gladly join with others 
in awarding the merit to him. 

HORACE MANN. 
Makch, 1850. 
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The following work does not profess to bo & mere Arithmetic of 
the ordinary stamp. It takes ground that has hitherto been 
unocooupied, and ita plan in moat reapeota is entirely new. 

In the " Common-SohooV Arithmetic the rules and principles 
that are osually taught, have heen very fully explained and illua- 
troted, hut in that work, as in all of the other similar treatises 
ttat are now in general use, the primary object is merely tbe incul- 
cation of processes, — the prftotical application of those processes 
being introduced only incidentally. But every teacher is aware 
thut practical esercises, more numerous than it would be possible 
to insert in an elementary work, without rendering it of an incon- 
Tanient aiie, are necessary in order to make a thorough arithrae- 
tjoian. This necessity can often be but partially supplied, and 
consequently most pupils find whenever they enter into active life, 
that the calculations of their business, whatever that business 
may be, are all to be learned anew, and that all the Arithmetic 
they have studied atscliool is of little value, esoept for the eipert- 
iiess it may have given ihem in the simple operations of the fun- 
damental rules, 

I have long believed that a Sequel to Arithmetic, — a work not 
designed to take the place of any of the ordinary test-hooks, but 
absolutely requiring a familiarity witli some one or more of them 
before it can be studied at all, — might be ao prepared as to sup- 
ply the want to which I have alluded. By giving numerous 
esaraples similar to those which are constantly occurring in the 
various walks of life, the student may be enabled to prepare him- 
self better at school, for his future employment, and by the inci- 
dental introduction of subjects of general interest, the study may 
be made pleasant, and the thoroughnaaa which is of the first im- 
portance in every undertaking may be more readily secured. 

There are many difficulties connected with the selection and 

arrangement of materials for such a treatise, which may be urged 

in excuse for any deficiencies flat esist in the present volume. 

I trust, however, that there will be few objections brought 

(ix) 
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Against th« execution of our undertaking, for 'wliicli the book 
itself does not afford a remedy. Any fault of arrangement may 
be easily corrected, by taking up the chapters in a. different 
order from the one I hare adopted; any redundancy of exam- 
ples may be avoided, by omitting such portions as appear of the 
least importance; any deficiency may be supplied, by framing 
additional questions from the abundant materials, in the shape 
of tablea and remarks, nhich are interspersed tbroughout the 
booli. TMs latter peculiarity of our plan, we regard as one of 
its greatest recoiBmendadons. Teachers can make new questions 
for their classes, to any extent they deem eipedient, and they 
may find it a most yalaable exercise to allow their pupils to form 
questions for each otber, from tJio data that are given in the 

In many places, the explanations have been simplified by the 
use of letters. If their use should seem, at first, too algebraical, 
I thiak all objection will be removed upon examination of the 
manner in ■which they are employed. Every scholar who has any 
tolerable degree of familiarity with Arithmeiie, should be able to 
reason as readily with as and bs, as with apples and beaiia ; and 
I flatter myself that the manner in which I have applied the 
simplest rules of analysis to operations with letters and symbols, 
will be of great use to all who study the following pages. 

The character of the work having rendered it necessary that it 
should be, like other school-books, principally a compilation, I 
have endoavored to search for the besl authoriiies, and to give 
due credit to the various writers that I have consulted. I am 
also indebted to officers of the government, and to teachers of 
some, of our leading institutions of learning, for many valuable 
suggestions. I bavc added many rules and illustratjons that 
are entirely ori^ual, and I hope that the result of our joint labors 
will be found a valuable companion in every schoolroom into 
which it may be introduced. 

I consider myself most fortunate in having ohta' .ed tlie valuable 
assistance of my associate, Hobaoe Mann. His proposal, tiat the 
work should bo rendered highly instructive as well as praotioal, 
will doubtless commend itself to general favor | and for any merit 
that may be found in the execution of the plan indicated in his 
preface, I am greatly indebted to the suggestions and criticisms 
with which he has favored me, during his revision of the manu- 
script and proof-sheets. PLINY E. CHASE. 
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ABITHMETIC. 



I. SYMBOLS. 



!• Tde following characters, or symbols, are frequently 
employed in Arithmefic to represent the operations that are 
to be p^formed upon quantities : 

The sign + (j>lus or a/iid) shows that the numbers be- 
tween which it is placed, are to be added together. Ex. : 
5+6; 3 + 10 + 27. 

The sign — (minus or less) shows that the quantity 
which follows it, is to be subtracted from the one which pre- 
cedes it. Es, : 11—8; 29—16. 

The sign = (eqttal) shows that the quantity which fol- 
lows it, is equivalent to the quantity which precedes it. 
Ex. : 4 + 19=27-18+14 (read iplus 19 equal 27 minus 
ISplmli); 65-27 + 3=41. 

The sign X (times') shows that the numbers between 
which it is placed, are fo be multiplied together. Ex, : 
4x15=60; 3x10=6x5. Multiplication is also some- 
times expressed by a point, thus: 4-15=60; 3-10=6-5. 

The sign -r or : (divided Jy) shows that the former of 
two quantities is to be divided by the latter. Ex. : 240+ 
15=16; 108 : 9=36 : 3. Division is also represented by 
placing the dividend above, and the divisor below a hori- 

^ ,,. „ 276-95-1-15 1 . 
zontalhne. Ex.: 2 ^ 7 "" ~ 

A vinculum , or a parenthesis ( }, shows that several 

(16) 
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16 SYMU0L8. [AKT. H. 

quantitiea are to 1)6 collected into one. Ex.; (8—4+16-^2) 
X3=36; (5xT~ll)x3=lT^lx3=3x3=9. 

A small figure placed aboYe any quantity, at the riglit 
hand, denotes a power of that quantity. Ex. : 9^=81; 
(;l + 3)'=64; ((f^?r6lx3)-10)5 = (ir^1\3]- 
10)«=^C4x3-10)fi=(12-10)«=2«=32. 

The radical si(pi V, prefixed to a quantity, is used to 
denote some root of that quantity. If no figure is written 
above the sign, the square root is indicated. To espress the 
3d, 4th, or wth root, =, ^.ofjis placed at the left haad. Ex : 
v'"S=2=V4=2; V'18+9=v'27=3; V(Sx3)-(7 + l) 

S. Examples to be eead and solved by the Pupil, 

1. 8 + 9 + 7-3 + 6-5-11=? Ans.n. 

2. 4-2 + 6— l + 13x'5=? 

3. 8x'4— 3 + 5 + 16-27=? 

4. 27x3x5-^-45=? ^w. 9. 

5. (6x8) + (l2TT4x V)-(65^6)=? 

6. (^X Vx3:2) + (15"xT2-10)=? ^«s. 206. 

7. (4xllx3)-(g+3xn4T36x LSj«)=? 



8. v'8 + l + 5-7 + (6x4+3)=? 

9. V27x ^/64-^ S/"MT8= ? 

10, ^l2+22-(37+3x&)--/87 + {2xSx4+T0)=? 



II. TEST QUESTIONS. 

EvEEY pupil should be required to give writtLon answers 

to as many of the queafjons ia this article as he is able to 

' The pupil should he taoghl to say, !3 Umes 5, 8 limes 4, rather 
ihati 13 multiplied ly 5^ 8 multiplied hy 4, 
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§3.] TllCOEY CF ARITHMETIC. 17 

solve. The teaclier will thus understand tlie proficienej cf 
eaob. member of ika class, and can give such, explanations 
as may be most desirable. Tliequestiona should be reviewed 
from time to time, uatil they can all be answered without 
any miatates." 

3. Questions on the Theory op Arithmetio. 

1, What is Abithhetio ! What is a nnniber ? In what different 
waja may mimbera be espressed ! "What are the digits, and why 
are tliey so called ! Wlia,t different names has the character ? 
Can you give any reason, for calling naught the figure of place ! 
■What are tlie fmidamental operations of Aritimetic ! Wliat is 
given, and what ia required in each ? 

2. What is Numehation ? What method of numeration is gene- 
rally adopted ! What ia tlie peculiarity of tliat method ! What 
is unit ? What is meant by the simple yalue of a figure ?— by 
the local value ? What is the difference betireen a, place and a 
period? What names are given to the places in each period t 
How do you read units ? — tens I^tens and. units !— hundreds ?— 
hundreds, tens, and units ! Bepeat the names of the first eight 
periods.'' How do we read whole numbers ? Can the Arabio 
method represent numbers less than aunit? What are such num- 
bers called? How are they diatingnishel ft'om wliole numbers ? 
How do we read decimals ? 

» " A leachet ought not only to instruct hia pupils, bul also to inter- 
rogate ihejn frequently, and test tlieir proficiency." Quintiliaa. 

'' 'I'he Numeration table may be continued to any extent we please. 
The periods above Sestillions, to Vlgintilllona, are, Septlilions, Octil- 
lions, Nonilllons, Deelllions, Undocilliona, Duodecilllona, Tradecil- 
lions, Quatuordecilllons, Quindecillions, SexdecilUons, Septendecil- 
llona, Octodeeillions, Noveindecillions, Vigintil lions. The following 
ill us I rations will show how difficult it is for us to form any distinct idea 
of the value of very large numbers. 

If every man, woman, and child, on the face of the e'ohe, were to 
eoui]t at lie rate of four every second, without ceasing day or night, 
tlie mluile miwunf of all that they CBuW count in 5000 years, woald be 
less tian one seelillioK. 

If the sun, all the planets, atid all the fixed stars that are visible 
through the most powerful telescope, were reduced to a powder so fine 
llial lOOOOOgrainswouldbelessinbulklhanadrop of water, and if one 
of chose grains were destroyed in every million years, tkewhole msible 
universe would probably be aiiiiihiloled in less than one vigintUlioii years. 
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18 TEST QUESTIONS ON THE [ARr. II. 

3. IVIiat is tie effect of removing a figure two places to tie 
left? — two places to the right?-— one period to the left? — to the 
right? — two periods to the left? — to the rightt What ia meant 
bj Notation? Heir do you write whole nnmhers! In writing 
five Bestiiiion, tiiirty billiOE, and aeren thousand, what would you 
place in enoh period? If jou were to omit tlie naughts in any 
one period, what effect would it have on all t3ie figures above it? 
How do you write decimals ? How would you make 5702 represent 
hundredths ! — millionths? — thousands? — thousandths? What is 
the effect of placing naughts at the right hand of decimals ? — at 
the left handf — at the right hand of integers?" — at the left 
hand? What is the value of tens multiplied by thouaajida? — 
hundreds by hundreds? — ten-thousands by tens ?— hundred-thou- 
sajids by hundreds ? — tens by hundreds ? — thousands by thousands ? 
— tenths by tens ?— thousandths by hundreds ? — tliousandths by 
hundredths ?— -thousands by hundredths ?--million3 by millionths ? 
— How would you represent 9000 by adopting 9 for the base of 
the numerical system? — by adopting 5 for the base? 

4. What is Fedkral Monet ? How may it be written ? What is 
the probable origin of the sign that ia nauallj prefixed to dollars ? 
How may dollars be reduced to cents? — to mills? How may 
cents be reduced to dollars? — to mills ? How may mills be reduced 
to cents ? — to dollais? If there ace decimals below mills, how 
may they be read? 

6. Since removing the decimal point in any number changes the 
place of each figure, what is the effect of removing the decimal ■ 
point two places to the left? — to the right! — three places to the 
left?— to the right?— seven places to the left?— to tJie right? 
Then how can you most readily find 10, 100, or 1000 times any 
number?—.!, .01, .001, or .0001 of any number? 

6. Wbat is Adcition ? What sign is used to denote addition ? 
What is the sign of equality? How do you arrange numbers tiiat 
are to he added together ? Where do yon commence the addition t 
What do you do with the sum of each column? Why do you not 
always place the whole sum of a column underneath the column ? 
How do you find whether your answer is correct? Can anyone of 
E series of numbers be greater than the sum of the whole series ? 
How can you prove addition by casting out 9s ? 

7. What is SuBTHAcrioN? What is the remainder? — the sub- 
trahend t — the minuend f What is the signification of the terini- 



Hostea by Google 



§3.] THEORY OF ARITHMETIC. 19 

aition nd in many arithmetical terms 7 If you add tie difference 
of two numbers to the less number, what will jou obtain? If 
you tate tie difference fcom tie greater number, Trhiit will you 
obtain? How do you find tie minuenii, if the remaJnder and 
aubtraiend are given? — the aubtraiend, if the remainder and 
minuend are given ? 'Wiint ia the sign of subtraction ? Of wiat 
operation is Bubtraction the opposite ? How do yon write numbers 
in aubtraotion? Whara do you begin to subtract? If any figure 
is greater tian the one above it, what may be done ? Explain 
tie jeason of tiia. What may be done when the subtraiend has 
more def mal places than tie minuend ? How do jou prove aub- 
iiictinn? In finding the difference between two numbers, which 
must 1 e the minuend ? How can you t«ll wbich is the larger 
numbei 7 Can you think of any method of proving addition by 
Bubti action? How can you prove subtraction by casting out 0a? 

8 Wiat is MniTiPiJOATlOK ? Of what is it an abbreviation? 
What 19 meant by tie multiplicantl ? — fie product? — the multi- 
pier'— the factors? — a composite number? , Name some oompo- 
aite numbers. What is the sign of multiplication ? Ca^ the 
multiplier and multiplicand eschange places ? Give an illustration 
in proof of your answer. How do you multiply by a single figure 7 
How may you multiply by a composite number! How do jou 
proceed when tie multiplier consists of a, number of figures? 
How many decimals must tiere be in the product? What do you 
do if tiere ara not decimals enougt ? Wiat may be done, if 
there are naughts at the right hand of eitier factor 7 How can 
you most readily multiply by 10, 100, 1000, &c. ! Explain the 
reason for the several modes of multiplication. How do you 
prove multiplication? Wiat must you know before you can find 
tie value of any number of things t How can you prove miilU.- 
plioalion by casting out 9s! 

0. What is Division ? Of what ia it an abbreviation 7 What 
is meant by the dividend? — the quotient? — the diviaor? — the 
remainder 7 Of what are the divisor and quotient factors 7 What 
are tie different modes of expressing division 7 Give, in your 
ownworda, a rule for division, and explain the reaaon for each 
step of the process. Of what operation is division the opposite 7 
How many decimals must tie quotient contain 7 Why ? How do 
yoQ find the dividend, when tie divisor and quotient are given? 
— the divisor, when tie dividend and quotient are given 7 Wiat 
is the difference between short and long division! What may be 
done, if there are naughts at the right iand of the divisor! How 
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ciLn jou most readily divide bj 10, 100, 1000, &c. 1 How do joo 
prove division ? How con jon ayoid frequent triala, in finding tlia 
true quotient figure! Wlien the tbIub of anj number of tilings 
ie given, how do you find the value of one! When the viulue 
of 1 aumiber of things is given, how can you finci the numljer 
of things ? Can jou think of any method for proving mnltipli- 
cation by division ! How can you prove division by casting out 9e? 

10. When (he Sum of Two Numbers and one of the numbera are 
given, how do you find the other ? When the greater of two num- 
bers and their difference are given, how do you find tiie leas? 
When the leas of two numbers and tJieir difi'erenoe are given, how 
do JOU find the greater? When the factors are given, how do 
you find the product? When the product and one of the factors 
ace given, how do you find the other factor ? When the value of 
any number of tilings is given, how do yon find the value of any 
oMernnmber ? By which of tlie fundamental rules do you increase 
a number! Ey which do you diminish a number? In what cases 
would you employ addition? — anhtractlon? — multiplication? — 
division? What is meant by the 3d, — 7th, — 15tli power of a 
number ? 

11. What is a Pbime Nitmbee ? — a composite number ? Name all 
the prime numbers less than 100. How can you tell whether any 
n mb in be divided by 2, 5, 3, 5 ? How do yon find ilie prime 
f to f ny number ? How do you determine whetber any 
n mb a prime? What is meant by a multiple ?— a common 
mult pi ? — the least common multiple ? How do we find tiie least 

m n multiple of two or more numbers? Show that this pro- 
w 11 g e the least common multiple. What is a common 
d VI — the greatest coinmon divisor ? How do we find the 
greatest common divisor? Why do we proceed in this manner! 
What is cancelling! How do you cancel? When you have can- 
celled all the numbers in either tlie dividend or divisor, what must 
be put in tbeir place ? When the divisor is a composite number, 
how may we obtain the quotient ? 

12. What are Feaotiohs! In how many difi'erent ways may 
they be read? Show why each of these ways may be adopted. 
Wtat is meant by the numeratoi- ? — the denominator ? — the terms 
of a fraction? What is shown by the numerator? — by tiie denomi- 
nator ! How is the value of a ftaetion affected by increasing the 
denominator? — the numerator ?— by diminishing the numerator? 
— the denominator? What is a mised number? How would yon 
find what part 324 is of 187 ? Why ? 
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13. Wliat 11 EEniCTiiiN 1 Hovr doira reduce fraotiona to whole 
mimbera ? — to miiecl numbers! — to deoiraftle? Eiplain these 
veductions What are pioper fraotionB? — improper frnctiona? 
When is a fraction greatei than 1 ? — leas than I ! — equal to one ? 
How would jnu write a decimal ia the form of a fraction 1 Explain 
the rule for reducing whole or raised numbers, or decimals, to 
fractions. Eiplain the method of reducing compoond to aimplo 
fractious ; fracljons to their lowest terms ; fractions to a oominon 
denominator; complex to simple fraodons; fractions to otliers 
having any given numerator or denoBiinator. Explain the rules 
for actditdon, subtraction, multiplication, and diTision of fractions. 
What is meant by an integer ? — by the reciprocal of a number ! 
Take eiamplos of your own, and form mlea for finding the sum 
and the difference of two fractions, each of wliioh has 1 for its 
numerator ; — for finding the sum and the difference of two frac- 
tions which have the same numerator ? 

14. What are iKriNirE Decimals! What is therepetend? How 
is it distinguished! Towhat is every rep etend equivalent ? Show 
that it is BO. How then would you reduce any infinite decimal to 
a fraction! How may addition and subtraction of infinite deci- 
mals tie performed without reducing them to fractions ? 

15. What are Cowfoukd Nuwbehs ! Repeat the table of Federal 
Money; English Money; Ti-oy Weight; Apotlieoaries' Weiglit; 
Aroirdupois Weight; Long Measure; Cloth Measure; Square 
Measure ; Cubic Measure ; Dry Measure ; liquid Measure ; Cir- 
cular Measure; Time Measure. How mail j shillinga in a guinea? 
How many dollars in a pound sterling! How do we find tba 
area' of a rectangular surface! How many cnljic feet make a 
foot of wood, or a cord foot! How many cord feet in a cord! 
How many cubic feet in a ton of round timber ! — a ton of square 
timber ! — a ton of shipping or storage ! How do we find the solid 
contents of any rectangular solid I 

10. For what purpose are each of tlie weights and meaaures 
used! How many cubic inches in a half peek!— in a common 
gallon ! — in a gallon of milk or of malt liiiuor ! For what pur- 
pose is the hogshead (measure) used! How many degrees in a 
quadrant!— in a sign of the lodiac! How many days in a leap 
year f What years are Jeap years ? Kepeat the number of days 
in each month. In mercantile business bow many days are con- 
sidered aa making a month! 

' The number of square feet, rods, or acres, ifcc, in any surfiicc, ia 
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17. Give, in your own language, n J^ule for reduoing higher 
denomtnationa to lower ; lower denominations to higher ; for com- 
pound addition ; compound sahtraotion ; compound multiplica- 
tion; compound division. Explain each rule. Can fractioua and 
decimals be reduced by the same amies as whole numbers ! 

18. What is meant hy Pek Cent. 1 How do we compute any re- 
quired percentage? Why? What is meant by oommission? 
— insurance I — premium? — policy ? — undernriters ? — tases? — 
stocliB ?. — ^the par value ? — the dividend on a stock ? When ie a 
stock said to be above par !— below par ?— at a discount? — at an 
advance? What part of the original cost is stock worth, that 
sells at 16J per cent, below par ?^at 12J per cent, advance ? — at 
a diecount of 17^ per cent. ?— at 25 per cent, above par ! What 
is meant by duties! — specific duties? — ad valorem duiiaa? — draft? 
— tare 1 — gross weight ?— net weight ? In custom-house busineas, 
■what allowance is made for leakage and breakage? — for draft? 
How do we find what per cent, is gained or lost hy any transaction ? 

19. What is Ibtkbest? — simple interest? — compound interest ? 
What is the principal !— the rate?— the amount? Give, in your 
own language, the General Eula for Interest; — tlio Bank and 
Buainess Rule. Show how each rule is obtained. What is a 
promissory note ? — an endorsement ? What is the usual mode of 
computing interest on notea that are settled within a year from 
their date ? What is tlie Ztffai Eule ? How do we find the amount 
of any sum at compound interest ? How do we find the compounil 
interest ? 

20. How do you find the jiats, when the principal, interest, ajid 
time are given ? — the time, when the principal, interest, and rate 
ore given ? — tie principal, when the time, rate, and interest are 
^ven ? — the principal, when the time, rate, and amount are given? 
Explain the reasona for each of these methods. 

21. What is PrscouMT !— equitable discount? — hank discount? 
HoTT do you find equitable diaoonnt? — bank discount? What are 
days of grace! How many days of grace are usually allowed? 

22. What is ANAtirais ? What is meant by known and unknown 
quantities? What should we endeavor to do, in solving difficult 
qnestions ?< How may this usually ba done ? Give a General Rule 

23. What is Ratio ? How is it expressed ? How may it be indi- 
cated ? Which is the usual mode, and how is it re.'id ? What is 
the antecedent? — die consequent! Hoiv do you find the latlo 
between different di 
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24. What do you unclerattiiitl by Reduction of CnREEKciBS ? Do 
the people of the United States ever hare oooasion to make such 
areduotionf IVliy ! Name the ourrendea in oommomise. How 
may each be reduced to Federal Money? How may Federal 
Money be reduced to each currency ? How do you reduce English 
Money to Federal Money, including the premium of excliange? 
Federal Money to English Money ? Give your reasons. What is 
the cause of the premium ? 

25. IVhat do you understand by Praciicb 1 Repeat the table of 
parts of a dollar. Give some examples illustrating tte use of 
the table. What is meant by giyen. terms! — by terms of demand? 
Give ihe rule for complex analysis, and illustrate it by an esamplo 
of your own. 

26. What are DnoDEOiMAia ? In what are they used ! What are 
the deuominationsof duodecimals? How are tJiey marked ? What 
are Uiosemarlts called? How do you add or suh tract duodecimals ? 
How do you find the product of any two danomiuations ? Why ! 
Multiply 4 7' 10" by 3'' 6"'. How do you find the quotient of any 
two denominations ? Why ? Divide 8' 2" 9'" 10'" 4'"" by 2 8" i'". 

27. Wiat is a Proportion ? How is it usually written, and how 
readj Inwhat otherways.may it bewritten? Why? What are 
the estremes of a proportion ? — the means ! Prove that the pro- 
duct of the eitremes is equal to the product of the means. If 
any three terms of a proportion are given, how may the other be 
found ? Which term usually represents the unknown term ? How 
do yoi»find the fourth term! What class of questions maybe 
stated in the form of a proportion ? How would you arrange the 
first and second terms, if you wished the fourth term to represent 
the multiplication of the third term by a ratio ? — the division of 
the third terra by a ratio ? What do you understand by direot, 
and by inverse ratio ? 

28. What is placed as the Third Term in a proportion ? State the 
rule for simple proportion. What is this rule sometimes called ! 
Is tlie value of the third term ever affected by more than one 
ratio? Illustrate your answer by an example, and state that 
example in the form of a compound propordon. Why do you 
invert the several ratios hy which the third term is to be multi- 
plied ! State the rule for compound proportion. 

29. What is the origin of Abeitration of Exchange ? Give an 
example. Inwhat diiferent ways may arbitration be effected? 
Which is the usual mctliod? Repeat the Chain Rule- 
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30. Wliat is Fellowship? How mnj it Ijb sobotl by Proportion! 
What is Compound Fellowsliip ? Give the rule. Explain esamplas 
of jour own, both by analysis and by proportion, in Simple and 
Compound Fellowship. 

81. What is meant by ATBKiQE ? Give an example. How do you 
find the average of a series of quantities J What ia Alligation? 
— alligadon alternate f What is the rule for alligation medial ! 
What is Equation of Payments ? How does it differ from alli- 
gation medial? Give, the rule. On what supposition is tliis 
rule founded ? What is done with fractions of a day ! Give tlie 
rule for alligation alteraate. Esplain the rule by an OKomple of 

33. What is Involution? What is the first power of a numher? 
— the second power! — the fifth power? — the eleventh powei'? 
What is the exponent? What is the second power often called, 
and why ? — the third power ? 

38, What ia Evolution? What is the root of a number? 
What is the radical sign, and how is it nsed? What is the square 
root? How m.aj we determine the number of figures that the 
square root will contain? Esplain the method by which the 
square root ia found, by multiplying 39 by 89 and extracting the 
square root of the product. What must he done when any trial 
divisor is not contained in the dividend? — when any figure 
obtained for the root proves too large? How roay approsimate 
roots be obtained ? 

S4. What is the Cube Root of a namber? How may we deter- 
mine the number of figures that th.e cube root will contain? 
Explain the method by which the cube root is fonnd, by raising 
89 to the third power, and estraoting the cube root of the result. 
What must be done when the trial divisor is not contained in the 
hundreds of tie dividend ? — when any figure obtained for the 
MOt is too large? How may approximate roots be obtained? 
How may the trial divisors, after the first, be conveniently found ? 

85. What is a Sbbies ?— a natural series ?~an arithmetical 
series? — a geometrical series? — a harmonica] series? What is 
meant by Arithmetical Progression? What are the extremes? — 
the means ? — the common difference ? Explain the rule for find- 
ing one of the extremes and the sum of all tiio terms ; for finding 
the common difference and sum of tlie terms ; the number of terms 
and the sum of the terms; the number of terms and common 
difference ; one estreme and the common difference. 

36. What is meant by Ghomktbical PsooaassiON ? — by the ratio ? 
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— the astremes !— -the manna ? Esplain the rule for finding the 
last term, Trhen the first term, ratio, and number of terms ore 
given ; for finding the sum of all the tevma. Hott may compound 
interest he found by series 1 — by the table ? How may we find by 
the table, the present worth of any sum at compound interest 1 — 
the time in which any principal will amount to a giyea sum? — 
ihB rata at trhieh the principal will amount to a ^veu sum in a, 

37. Wliat ia an Anhdity! — an annuity certain? — a contingent 
annuity 7 — a pei-petual annuity ? — an annuity in possession 1 — an 
annuity in reversion! — the present worth of an annuity ? How 
do you find the amount due on an annuity 1 — the present worth of 
an annuity certain ?■ — tlie present worth of a perpetual annuity ? 
— the present worth of an annuity inreyersionE — an annuity, the 
present worth being given? What does perjuutation show! Es- 
plain the rule. 

■4. Practical Qohstions. 

All the information necessary to enable the pupil to answer 
these questions, will he found in the body of the work. 

1. How do you find the price at which goods must be sold, in 
order to gain any required amount 1 2. How do yon find the 
original cost, the selling price and the loss being feoown ! 3. How 
do you find the whole amount of an invoice, from the original 
coat and the charges upon the merchandise 1 i. How do yon find 
the amount gained by any sale f 6. The loss opon a sale ! G. The 
net proceeds of a sale! 7. The balance of an aooount! 8. Tha 
average price of several ingredients ! 9. The quantity of several 
ingrudionts, that will make a mixture of a given average value? 

10. How would you determine tha number of feet of boards" 
in the fioor of a room! 11. The number of bricks in the walls 
of a house? 12. The number of shingles or slates'' on a roof? 
13. Tlie number of olapboards" on a house! 14. The amount of 
painting and plaataring' in a house ? 16. The quantity of timber 
in the frame of a house ! 16. The coat of glaiing* a house ? 

' Lumber is measured by Board Measure, 1 fool = -j'j cub, foot. 
'' 1000 shingles, or 500 slates, are allowed to 100 square feet. 
' Give the dala requisite to determine the number. 
' Painting and plastering ore estimated by the square yard. 
' Glazing is estimated by the square fool. Builders usually furnibh 
windows by the piece. 
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17. How would jciu find the amoaat of earth to be removoil in 
excavating a oelltir," when the surface of the ground ia leval? 
18. When the Burfaoe is uueyen!'' 19. The qaantity of gravel' 
required for making a road! 20. For an embankment? 21. Fof 
an embankment ominevea ground, the top of the bank being lei'ol! 
22. The quantity of etone in a wallf^ 23. In eatimating walls, 
how would jou allow for comers! 24. Forwindows, doora, gates, 
or other openingaf 

25. How ■would you eEtiaate the number of yards of carpeting 
required for coTeriug afloor! 26. The number of rolls of paper" 
neoefisary for papering a room ! 27. The quantity of canyasa in 
the sails of a ship 1 28. The weight of a stone wall or pillar 1 < 
29. The weight of iron pipes or pillars t ' 30. The weight of lead 
pipe ? ' 31. The weight of a brick wall 2 ' 33. The weight of a 
woolen bridge?' 33. The weight of wire cables ?' 34. The 
weight of a ship in the water ? 

85. How many days from June 3d to August 18th? 36. From May 
24th to September 0th ? 87. From Jan. 7ih, 1848, to March 6tli ? 
88. From Feb, 27th, 1859, to Sov. 11th? 89. Give the shortest 
method ttat you know for finding the number of days between 
any giyen dates. 40. If you give a note on Monday, payable in 
90 days, on what day of the week will it become duelt 41. On 
what day would a note at 60 days become dne, if given on Satur- 
day? 42. On Thursday? 48. On Tuesday? 44. On Friday? 
45. On Wednesday ? 46. A note at 80 days, given on Wednesday ? 
47. On Tuesday?'' 48. On what day of the month would a note 
fnll due, if dated June 27th, at SO days? 49. March 9th, at 60 
days ? ' 60. Aug. lat, at 90 days ? 51. May 18th, at 3 months ? 

» Escavations are estimated eitlier by the cubic yard, or by Ihe 
" square". of 216 cubic fast. 

'• In excavaling uneven ground, the depth may be measured at seve- 
ral difierent poima, and the average of bU the meaaurcments lalien. 

' Gravel ie estimated by the "square" (see note ' .) 

' Slone ia measured by the "perch" of 343 cubic feel. 

' A roll of paper-hangings contains ii square yarda. 

' See Table of Specific Gravities', 

E 93 dayB = 13 weeka and 3 daya. The tiolc will therefore become 
due on Wednesday. 

" If rhe last day of grace falls on Sunday, or on a holiday, the note 
must be paid on the day previous. 

' 9 and S3 are 73. Deducting 31 days for March. 41 remains, 
Dclucl 30 days Ibr April, 11 remains. The note will be duo May II, 
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62. October Slat, st i months!' 53. Sept. 25tli, at 6 months? 
54. If the 1st 'of June falls on. Monday, Iiow many days' interosl 
Bhall I lose by giving my note at 60 days, dated May 3d ? 55. How 
■would joa determine the distance of a cannon, or a thunder 
cloud, by obBerving the flash and report?'' 56. Suppose tha 
nearest fised star to be suddenly destroyed, bow long would its 
light continue to roach us ?" 57. How long would it take a looo- 
motive, at the rate of 30 miles aa hour, to trayel the same dis- 
tance that light goes in a single second ? 58. To trarel aa far 
as the diEtanoe from the ewtb to the snn!^ 59, How far does 
the earth move in its orbit, while a ray of light is coming fiom 
the sun ?' 

60. Can jou tell why adifferanoB of 15° in longitude, mates an 
hour's difference in time?' 01. In latitudes where a degree of 
longitude is equivalent to 45 miles, how far must you travel to find 
10 Geoonda difference of time? 62. If you travel east, will you 
find iJie time earlier or later tliim in the place from which you 
start! 63. Why? 64. When it is noon at Philadelphia, what 
time is it at New York ? 65. Boston? 60. St. Louis? 67. Lon- 
don? 68.Pai-iaf 63. Washington! 70.PortJand? 71. St. Peters- 
burg? 72. Canton? 73. Astoria? 74. Suppose the chronometer 
of a vessel to be regulated by the Boston time, in what longitude 
is the veaael, if the sun passes the meridian at half-past nine by 
the chronometer? 75. If an unbroken telegraph wire should be 
extended from Boston to Oregon City, at what time could the peo- 
ple at the latter place hear of a transaction that occurred in 
Boston at 20 minutes past 8 P. M. !e 70. What place would the 
same news reach by telegraph, at noon of the same day ? 77. If 
your watch keeps acourate time, and is correct wlien you leave 



' A note lot months, falling due on the 31bI, is considored ss duo 

'' Sound movea at tha rale of a mile in about 5 seconds. 
. " The distance of llie nearest fixed slar ia opwarda of 21000000000000 
mJlaa. Light moves at ihe rale of I9SOO0 miles in a second. 
' The mean distance of the earth from ihe Bun, is about 95 million 

' The circumference of the earth's orbit la about EDO million miles, 
f Sow many degrees does any point on the earth's surface pass over 
in a lioy ? 
i No peroeptibts time will elapse during the passoge of eleclricily 
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Boston, liow would you set a, iratoli light that ia five minutes 
slower than your own when you reaoli Buffalo ? 

78. How would you determine the area of any piece of land, if 
you had no measure liut a yard-atiok ! 79. Knowing tJie width of 
a rectangalac field, how would yoa find the length of a strip that 
would cootain. an. acre ? 80. How would jon estimate the area of 
a field by pacing!^ 81. If a road 8 rods wide, riics 380 feet 
through my land, what amount of damages can I claim, the land 
being worth 8160 an aore I' 82. The length of a certain field is 
four times the breadth, and tie area is ten acres j'^ how many roda 
of wall will enclose it? 83. What must be giyen, in order to 
determine the altitude of a triangle ! 6i. The base? 85. The 

80. How would you estimate the contents of a load or a pile of 
wood!* 87. Of a pile of boards!' 88. Of a pile of bricks!' 
89.0f astackof hayjs SO. Of a heap of earth? 01. OfawallT 
92. Name some object iliat you tMnk would measure abont 1 foot; — 
1 yard ;^-8 yards ;— 1 rod ; — some distance that yon thiiili aboiit a 
furlong. 93. Draw a line about I inch long ; 8 inches ; 6 inclies ; 
9 inches ; Ifoot; i inches ; 8 inches. Si. How mueh do yon sup- 
pose a hogshead'' of water would weigh ?' 05. Ifyoushouldwish 
to weigh 15 pounds, bat had mislaid your weights, how could you 
^e with water ? 9S. Give an estimate of all the di- 



is of the room you are in ? 
97, Suppose a note to be given far glOOO, interest payable aei 
annually, to what would it amount in 4 years, at compound int 
est! 98. At simple interest ? 99. Allowing simple interest on 



' A pace ia estimalod at 3 feet. An ordinary step is about 2i feel. 

" $64,77. 

" The field can he divided into four squares, and the side of one of 
those squares will be the shorter aide of the field. 

' Give the answer for piles of regular and irregular shapes. 

" A cubic loot = 13 feet Board Measure. 

' 27 bricks measure 1 cubic foot. The number of bricks required 
to build a house, may be eslimated by dividing the number of cubic 
feet in the walls by .04. 

s The area of a circle may be conveniently found by squaring .8 of 
ihe diameter. Hay is sometimes sold in the slack, by the cubic foot. 
400 feet of trodden hay, weigh about one ton. 

' A hogshead of moasurc, is intended. 

' A cubic foot of waler weighs aboul 1000 ounces. 
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prijioipal, and also on tiie iateraat after it beoomes due ?^ 100. 
AUoiving compound iiiterefit wlieii notioe ia given, euppoaing tha 
debtor to be notified at the end of eaeli year !' 101. How -would 
yon detenmue tlie face of a note, tliat would jield $1000 in 3 
years, at almple interest!" 102. At eompound iuterest?' 108. 
At annual iatereat, allowing lin^le interest on the interest?' 
104. How would joa determine the face of a note to be discount- 
ed at bttjJi, in ordar to obtain any required sum !'' 

105. How many shillings are eqwralent to .1 of a pound ? 106. 
To what decimal of a pound, is 1 shilling eqnitalent? 107. To 
what decimal of a ponnd, are 24 farthings equivalent ! 108. Then 
how many must yon add to any given number of farthings, to re- 
present their valne in thousanilchs of a pound ? 109. Can you give 
any rule, deduced from the answers to the preceding questions, 
for reducing shiilinga, pence and farthings, to the decimal of a 
pound, by inspection 1 1 10. Can you reverse the process, and give 
a rule for reducing any decimal of a pound to sMUings, pence and 
farthings, by inspection ? 

111. In computing interest at 6 per cent., in how many months 
will an investment gain .01 of itself? 112. In how many days will it 
gain .001 ? 113. Canyon give a convenient rule for determining hy 
inspection, the interest on $1 at 5 per cent., 6 percent., and 7 pec 
cent., for any given time ! 114. Give similar mles for finding the 
amount, and the present worth of $1 for any given time. 115. 
Can you thinlt of any other abbreviations in computing interest?" 

=■ The lows of different stales vary wilh regard to compound interest. 
In many places it is collected on all notes; in some crises the note is 
teuBwed each year and the interest is Included in tiie new note ; by 
the laws of some stales, compound interest maybe col I eoled, provided 
notice is given when the interest becomes due ; and in some stales, 
simple interest is allowed on the principal, and also on all the interest 
from the lime each payment becomes due till the final settlement. 

" After finding how much SI would yield in the given time, how 
would you End the imwiier of dollars required to yield the desired 

= The following rule will be found very convenient in compuling 
interest on nolesaud accounts, when the rata is G percent. Multiply 1 
per cent, of the principal by one-lialf the even numJef ef months, and if 
Hiereitanodd month, odd 50tBthe niimier of days. Divide tht days iyS, 
and maUiplJi ,001 of tie principal by the quotient. If there are ani/ re^ 
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116. If you intrust a certain Bum to a factor, to cover tiio wlioln 
nmount of lila puroliasBS and oommission, lioiv would you find the 
amonnt lie can lay ont? 117. In selling a certain invoice of 
merchandise at wholeaale, a discount of 15 per cent, waa made 
fi'om the retail price. The clerk, iu making out the account, cal- 
cula,te(i 15 per cent, oa the whole cost, and deducted it from the 
bill. Could jou have told him any readier moffe of obtaiiiing the 
result ? 

118. How would you detei-mine the present value of a widow's 
dower ?■ 119. The value of a penaioQ, payable during the life of 
one or more individuals?* 120. The amount that should be 
aonually cODtributed to secure the payment of any desired sum, 
at a peraon's decease 7» 121. The amount of an annual payment, 
for securing a weekly contribution during illnesa?'' 122. The 
amount of a legacy, auffioient to erect a bridge and provide funds 
for all the repaira that it will ever probably need? 123, The 
amount of weekly savings necessary, to make a young man worth 
55000 in 20 years ? 124. The amount of weekly savings necessary 
for cancelling a debt, with all the interest, in any ^ven time? 

125. How would you reduce Sterling to Federal Money, at 9 
per cent, premium? 126. Federal to Sterling Money, at TJ per 
cent, premium ? 127. How would you find the value of stock at a 
discount of 27 per cent. ? 128. At an advance of 18J per cent. ! 
I2e. How are interest and discount computed in Banlta! 130. 
How do you compute percentage on English Money ? 

ISl, If you have the diameter of » circle given, how would you 
find the diameter of a circle that is 16 times as large ? 132. J as 
largo? 188. 2. 56 times aa large? 134. 49 times as large? 135, If 
you know the area of a field, what would be the area of a similar 
field, each side of which is i as long? 186. StJmesaslong? 137.7 
as long ! 188. If a ball 2 inches in diameter, weighs I^ pounds, 
what would he the weight of a similar ball, 6 inches in diaraeter ! 
139. What would be the diameter of a similar hall that would 
weigh 93 pounds? 140. If a tree I foot in diameter, yields 2 
cords of wood, how much wood is there in a similar tree that ia 8 



Buiiniiig dayf, taie as many fiOlSf of I per cent. Add the prodiids ihas 
obtained, and IhHreum mill he tke interest at S per cent. 

"^ All ihese quBslions are solved by estimating the probable duraiioa 
of life. After that is determined, what remaina to be done ! 

'• The overage amount of sickness is supposed to be known. 
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feet 6 Inohes in diameter ? IH, if a hollow sphere 3 feet !n liia- 
meter nai 2^ inches tMok, ireighs 12 tons, what are tlie dimcn- 
Bions of a liimlliir sphere that weighs 324 tons ? 

142. Knowing the original cost of any article, how would jou 
determine ilie pdce at which it must be sold, in order to gain any 
given percent. ! 148. How do you find the percentage gained or 
lost in any transaction? 144. The dividend that a bankrupt can 
pay upon each dollar of his debts ? 145. The percentage of in- 
crease in the population of a, place! 146. The original cost, by 
knowing how much per cent, is gained or lost by selling at a given 
ratet 147. The entire valne, by knowing the value of any given 



148. How would you determine the time at which a debt could be 
cancelled by a note for any particular amount? 149. The time at 
which several debts can be cancelled by a single payment ? 150. 
The amoont of interest due on an nnsettled acconnt, there being 
debits and credits embraced in the account? 151. The average 
lime for settling an account, in which there aie charges with 
different times of credit! 152. Can you give more than one 
method for averaging, or equating an account? 

153, Vlhj do we begin at the left hand in division? 154, Do 
you know of more than one mode of proof for each of the simplo 
rules. 155. What is meant by the Arithmetical Complement of a 
number ? 156. Can you perform a nnmher of additions and sub- 
tractions at a single operation, by using lie Arithmetical Comple- 
ment? 157. Can you multiply by three or more figures at a 
single operation ? 

158. How do yon find the cost of articles sold by the hundi'ed 
or thousand? 159, Knowing tiie diEference of longitude between 
two places, how do yon find their difference of time ? 160, Know- 
ing the diflereuoe of time, how do you find the difference of longi- 
tude ? lei. If d represents the diameter of a circle, c the ciroum- 
ference, and a the area, how would you find d, c and a being 
known? 162. Knowing c and d, how would you find a? 1C3. 
Knowing a and d, how would you find c! 164, How would jou 
find the rate of insurance, knowing the premium and the amount 



the premium and espenses of collecting, in addition to the loss ? 
1C6. The cost and rate per cent, of profit or loss being given, how 
would you find the amount of profit or loss ? 167. The cost given, 
how would you find the selling price to gaiii or lose a specified 
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rate per cent, ? 168. Coat and selling price given, how would jou 
£nd the rate per cent, of profit or loss? 160. Sailing price and 
rate of profit or loss giTen, how wonld jou find the coat ? 170. 
From the prime cost how would joa find the selling price so as to 
gain anj proposed percentage, and allow a discount for ready 
money ? 

171. How would you estimate the quantity of grain in a rectan- 
gular bin? 172. In a circular bin? 178. In a pile against the 
side of a bnilding? 174, In a pile in the corner of a building! 
175. How would you find the true weight, by a pair of false 
scales ? 176. How would you find tlie value of any estate, know- 
ing ita annual rent! 177. Knowing tie cost, rent, and annual 
outlay for taxes and ropairs, how would you find the rate of 
interest that any estate yiolclst 178. How iTould you find what 
quantity of stock may be purohased for any given sum, allowing 
for brokerage? 179. How would jou fiad the rate of iatereat 
gained by money invested in stocks at any given price ? 180. How 
would you find what sum must be laid out in any kind of stock to 
prodnoe a given annual income ? 

181. What must bo given, and in wliot manner would you pro- 
ceed, to determine the area of a rectangular field ! 182. To deter- 
mine either side! 183. To find either side of a right angled 
triangle? 184. To find fie area of the surface of a sphere? 
185. The solidity of a sphere ! 186. The solidity of a cone ! 187. 
Of a cylinder! 188. How would you find the area of an irrega- 
lar field? 189. The solidilj of an in-egular body! 190. The 
specific gravity of a body ! IBl. The tonnage of a ship ? 192. 
The conteats of a pan with slanting sides ! 198. Of a cylindrical 
pail! 194. Give the dimensions of a box that would hold a 
bushel! 195.Apeck? 19fl. A wine gallon! 197. A wine quart? 
198. A beer gallon ! 169. A gill ? 200. For what purpose is the 
hogshead measure used? 201, How would you find the area of 
a roof that would iill a ciatem of ^ven dimensions, with a fall of 
J inch of rain ! 202. What is meant by gross weight ! 208. Net 
weight ! 204. Tare ? 205. What is meant by a common year ! 
206. A^derealcrperiodioyear? 207. Aleapyear? 208. Advil 
year! 209. How would jon find the number of gallons equivalent 
to (me foot in depth of a cislem! 210. The number of plants in an 
acre of ground, their distance apart being given! 211. "VVliat do 
you understand by an engijiB of forty horse power ? 
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MISCELLANEOUS EXAMPLES. 



III. THE rUNDAMENTia RULES. 

N. B. TJie pupil eiionld solve all the questions that li 
mentally. Let Mm never use the slate in obtaining an a 
eicept when it is absolutely 



5, Examples in Additiok and Subtraction. 

1-4. Find from the following table, tie population and 
extent of the globe, according to each of the authoritjea 



Grand Eivisions 
of the Globe. 


According to Balbi. [| Weimar Aim. 1840. 


Population 


B^.'^S. Pop"'""""' 


sJSlt 


Europe - . - 
Asia - - - - 
Africa- - - - 
Amarioa - - - 


227700000 
890000000 
60000000 
39000000 
20300000 


16045000 60851G019 
11251000 101498M1 
14780000 48007150 
4106000 1834194 


8807195 
1780S146 
11647428 
18542400 

3347840 



5. The population of China in 1743, according to the 
French missionaries, was 150029855; in 1825, according 
to Dr. Morrison, 852866002. What is the difference 
between these two estimates ? 

6-9. The sltuU has 8 bones,'' the face 14,° the ear 4,' 
the tongue 1," and there are 32 teeth.' How many bonea 



■ American A 


matiac, 1843, 




<• Osfi-ontU,l 


ma ossa parielalia 




iph^oidea. Slid 


etJi«oides. 




" Two osia m 


miliaria saperion 






^.t'^os.apalati. 




tomer, and the o 


maxitlare infena 




J Mallais, ™c 


ui, OS orUcalarc, a 


nd stB'pec 


• Oahyoides. 






' Sixteen in each jaw, viz: four 


ndsores. 
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34 FUNDAMENTAI. KULES. [AET. IH. 

in the whole hefid ? Which are the most numerous ? By 
how many do they exceed all the others? If you siihtraot 
each class of the bones, named above, from the entire num- 
ber, how many will be left after each subtraction ? 

10-13. In the trunk there are 24 spinal bones," 24 ribs, 
the sternum, or breast-bone, the os sacrum, the os coccj/gis, 
and two oma mnom/inata. Required the number in the 
entire trunk? la the tnmk and head together? How 
many more in tie trunk than in the skull ? How many 
more in the head than in the trunk ? 

14-17. Each of the upper estremities contains the follow- 
ing bones, viz : 2 in the shoulders,' 3 in the arm," 8 in 
the carpus, or wrist, 5 in the metacarpMs, or palm, 2 in the 
thumb, and 3 in each of the fingers.'' How many in all ? 
How many in both of the upper estremities ? In the head, 
trunk, and upper estremities? How many more in one of 
the upper estremities than in the face ? 

18—21. Each of the inferior estremities contains the fol- 
lowing bones, viz : 4 in the leg," 7 in the tarsus, or ankle, 
5 in the metatarsus, or foot, and 3 in each of the toes, 
except the great toe, which has but two. Required the 
number in each of the lower estremities? In both? In 
all the extremities 1 In the whole bndy ? 

Ans, to th^ last, 240.' 

22—25. How many bones in the whole body, besides 
those of the head? Besides those of the trunk? Of the 
upper estremities ? Of the lower extremities ? 

26-29. The akin of the cranium has 3 principal mua- 

■ The 34 true verlebri, 7 cervical, 12 dormi, and 3 lumbar. 

'' 'i'he clavicle and scapula. 

' H-umerss, radius, and id-na. 

' Cali^d phalanges. 

° Osfemoris, tibia, fibula, anipatella. 

' Besides iha bones enumomtod, nto ihe sesamoid bonoa, which 
vary in number. Marjolin counls five for each of ihe upper, and ihree 
for each of the lower pxtremilies, making two hundred and fifty-aix 
in Ihe whole body. — Wislar's Analomi/. 
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cles,' each eax ]iaa 4, the lii3a of each eye 2, each eye 6, 
the nose 2, the mouth 19, tte tongue 8, and the lower Jaw 
has 4 pairs. How many in all 1 How many less than the 
whole does the mouth contjin ? How miny less than half? 
What is the difference between the number of boaes and 
the number of muscles m the head ' 

SO-33. The nect ami fhioat contain 50 principal mus- 
cles, the trunk 116, each of the superior extremities 46, 
and each of the mfenoz extremitief 51 How many in all ? 
How many in the entire body ? How many less ia the 
head than in the rest of the body ? How many more muscles 
than bones in the whole system? 

34-37. Find the difference between the following num- 
bers, commencing the subtraction at the left hand :'' 
84,9108757944362 and 190027.08; 67490083574.00882 
and 3375109884726.87095; 116438 and 19728.87758403; 
7 and .0019547998027184920625. 

38-44. Determine from the following table, the entire 
population of the United States and Territories, at each of 
the ^ven dates. In obtaining the results, add two columns 
of figures at a time." 

■ One pait and one single muscle. Most of the muscles are found 
in pairs, one on each side of the bodj". There ia BOmetimea a slight 
difTerence imtlie nutnber, in different individuals. 

■> In beginning to subtract at the left hand, if at any point the re- 
maining figures of the subtrahend are greater than those of the minu- 
end, we must add one to the figure we are subtracting. For 
einmple, in subtracting 92824 from 164809, say 9 from 16 164B09 
leaves 7 ; then as 834 is greater than 809, aay 3 from 4 leaves ^^^^* 
1 ; as 24 is greater than 09, say 9 from 18 leaves 9 ; 2 ftom 10 71985 
leaves 8, 4 from 9 leaves 5. Let the pupil explain the ra- 
lionaUal this process. 

" The teacher will find this a valuable exercise, to be performed 
aloud, at the recitation of the class. In adding two or more cciumns 
at once, it will he found most convenient to commence at the left 
hand, and observe at each step whether there will be one (o bring 
from the right hand figures. Thus in adding 973 and 645, mstead of 
eaying 5 and 2 are 7, 4 and 7 are 11, 9 and G are 15 and 1 are 16,— say 
9 and 6 and 1 are 16, 7 and 4 are 1), 5 and 2 are 7. After a little prao- 
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PUNBAMEKTAL RULES. 



TABLE OF 




LATIC 


N-FBOM TH= 


t™K.CAH Almas 


AC. 


STATES. 


1790. 


1800. 


ISIU. 


isao. 


I83D, 


1810. 


isso 
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45-67. Find the increase in the population from 1790 to 
1800; to 1810; 1820; 1830; 1840; 1850; from 1800 to 
1810; 1810 to 1820; 1820 to 1830; 1830 to 1840; 1840 
to 1850; 1790 to 1820; 1820 to 1850. 

58—181. rind the amount of each of the following col- 
umns, and also the total amount of receipts and, expendi- 
tures in each year. Add two columns of figures at a time. 

lice the pupil wili say at ones, 972 and 645 ara 1616, as naturally as he 
would say 8 and 6 are 14, witliout slopping to couQt his fingers. The 
numbers to be added should not be mentioned in performing the addi- 
tion. Thus in adding 8, 5, 9, 3, 7, 9, 6, 4, say 8, 13, 33, 25, 32, 41, 
47, 51. instead of saying 3 and 5 are 13, and 9 are 32, and 3 are 35, &o. 
Ill adding 65, 4S, 37, 93, say 65, 113, 140, 332, and proceed in lilts 
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RECEIPTS. 


EXPENDITUHISS. 




lowml >»d 


LMri.iUrf 












dirertliH.. 


Wilts llAo, 


Mli^jho. 




Bjv 




84,31)3,473 






«1 ,083,401 


(835,013 


S570 


J^ 


3,4*3,071 


S2ra,m 




W^|7 


1,333,694 














61400 


«88 


6537^ 


jr 55 


31836 


130 037 


if^m 




im 






83,041 








1793 


7108 002 




11903 








010 448 


779138 












lB43 6aB 


44i 










1482 3-? 








i8oa 


13 438,230 






140 




1803 


10 470 418 


2871)59 


lejera 








UOOBSfti 




487 5^7 
















3 708 5BO 


091 W) 




1807 


wl!/'^ 


I'^u 


400 103 


"891037 




1^004 


1808 


"e^Z 


IB 8-0 




v'™ 


3100035 


2 42 5J 


1312 


13^4^ 


8 60L 






' 


no j( 






3". 4" 








1816 


' 


(,i4« U 


' 1 5 


2 1 4' 


in ' 4io 


39082H 








i2 


618 037 


8 021075 


847 MO 










590 033 


6 1S4,318 




1831 




















1 iSSi 


067 090 


5 635 187 


,33*150 












6 368,J)6 


503 OB 












S 270,255 


0O4E83 


IKS 




















-ss 


600 178 


6,M3 23a 














6l75 743 


203,878 










,880 053 


5 701,303 


018 780 


i8as 


wemma 








6,360^ 


308 745 


1S30 


3iBBa,a»i 


29 111 


S3SS3S0 


938 410 








M,^442 




asiosis 


064 340 


6 943,239 








13 433 






798" 877 


956,370 


1833 


99,033,909 


3,153 






13 000 153 


901 357 


IKH 


16314057 


4;218 


4,357,601 


,399,770 


10,0M,t28 


,flSB,360 




19,301,311 




4,757,00! 


,720,167 


J;SS 


,864,939 




£3,400,040 


ijooo 


4,S?7,130 




,300,763 




H169> 




6^550 


^'^i'S^ 


9,417,274 




1833 


10,158,800 




8,314,384 


5,660,703 


9,936,313 






aaisrSa 




7,381113 


■4,991,603 


4,288,081 




if 


13,409,603 




3,494,356 


5581878 


1,631,433 


6,134,456 


14,487,817 






6400331 


13 7M,883 


' 'SS^'l'Z 


184S 


18,I87,«0 






,775,025 


0,188,489 


,397,343 




7,046,844 






,867,389 


4,168,384 


,673,718 




ss,ie3,67i 




3,330,W3 


S31717 


8,231,317 


,486,901 




37,528,113 




9^1031 


,aiB,307 


o333,S03 


,228,639 


1316 b 


36^668 




3^679 


783 000 


13,579,438 


,450,869 


letyb 


33 747 864 

3i,7!rr,07i 




3508 036 
3,679,680 


,715,851 
5,585,070 


37;83o;ie3 


031^33 
,400,73; 
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6. Examples in Acditios, Subtraction, Multipli- 
cation, AND Division. 

1. InvoicB of 6 bales of Dry Goods :■— 

Boston, Noverotier 27, 1849. 
Messrs. Thompson & Allen, 

Bought of William Mansfisld,* 
A bale containing 
15 pieces Lint Strelita Osnaburgs, 
each 130 yds., @ 10c. 
Wrapper, 20 jds., @ 6c. 
Bale, cording and packing, 
Five bales, containing 

No. 36, 464 yds. 
No. 37, 481 '* 
No. 38, 437 " 
No. 39, 475 " 
No. 40, 470 " 

2327 " @ He. 
Bales, cording and packing. 



Philadelphia, March 25, 1848. 
Benjamin Stabler, 

To John Parmer, Dr. 

To 4 tons of hay, at $25 50 
115 bushels of oats, " 30 

95 " com, " 64 

EeceiTcd payment, 

John Paemer. 

■ Tiie ileiiis should be extended m ihe lefr hand column, and the 
amounts of each package (or ail the patliages that are inoluded to- 
gether, as in No9. 36 lo 40), carried out in the right hand column. 
Thia is the usual form of an American invoice The pupil should give 
the emounl for each of the itema that is left blank. 
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3. Bill, unreceipted 
George Lenox, 



EXAMPLES. 



New Yorlr, July 7, 1849. 



iougiit of Carlisle & Williams, 
1 doz. Long Shawls, @ 16.75 

3 pieces Sheeting, 30, 31, 33 yds. 

1 piece Mouaaeline de Laine, 28 " 

2 pieces Broadcloth, S5 and 40 " 
6 doz. Linen Hdkfs. 

12 doz. Cotton Half Hose, 



.17 
4.75 



@ 1.50 



4 months. 
4. Statement of Account : — 



UM 



Mason 


Albany, Jan. 5, 
Hamilton & Co. 


1849 




1848. To Johnson & Brooks, Drs. 


Aug. 27. 


To Stoves, &c,, per bill rendered, 6 mo. 


8843175 


Sept. 6. 


.. li (1 « 


375169 


" 13. 


i. ii a « 


118|50 


« SO. 


« (f 11 U 


07 'n 


Oct. 8. 


« ti i.- ii 


10:1 -•( 


" 23. 


<l 11 il U 


49i;35 


Nov. 19. 

Oct. 1. 

Nov. 7. 


Coatra, Cr. 
By Cash, 450,00 
" acceptance of draft, 200.00 


85 


67 


Dee. 12. 


" note at 4 mouths, 662.50 








Balance, 


t 






Due by average, June 21, E. & 0. E.' 







5. The population of the Chinese Empire has been es- 
timated" as follows: China proper, 148897000; Coi-ea, 
8463000; Thibet and Boubm, 6800000 ; Mandshuria, Mon- 
golia, &c., 9000000 ; Colonies, 1000000. Its territory cod- 



■ Errors and oi 

' Murray's Enoyclopedio of Geography. 
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tains about 5350000 square milee. Enquired the entire 
popniation, and the Humber of inhabitants to a square mile. 

6. BiU of Lading :— 

S&fppetr, in good order and condition, by Norton &, PMllips, 
in and upon the Brig called tlie Margaret, itheraof 
:3ft:l to 8 MerimiU master fortliis present TOy age, and now 
B. Van Pelt, lying in the port of Charleston, and bound for iVefff 
Care of Yorh, 
L. Haines, Three Boxes and Five Bain of Goods, 

116 Broadway, WeigM 1835 lbs. 

New York. 

Being marked and numbered as in the margin, to 
be delivered in the like good order and condition, 
at tiie aforeaaid port of New Yorh (the danger of 
the seaa only excepted), nnto Benjamin Van Pelt, 
or to Ms assigns, he or they paying freight for the 
said goods, at the rate of 28 cts. per 100 lbs., irith 
Primage and ATerage accustomed. 

In TESTiuoNY WHEEEOi', the Master or Pnraer 
of the said Brig hath affirmed to three Bills of 
Lading, all of 1iis tenor and data, one of wMoh 
being accomplished, the others to stand void. 

Dated at Chaiieston, tlie 30th day of Marcli, 
18i9. 

J. M. MEniAM. 
Enquired the amount of freight on the aboTc racrohan- 

7. Eeceipt in full :-—" 

Worcester, Juno 5 th, 1849. 
Jamea A. Chase, 
1848. To Moses Allen, Br. 

Oct. 27. To Mdse. per hill rendered, 27.35 

Nov. 3. " Hire of Horse and Chaise to Leicester, 1.50 

1849. 
Majoh 11, " 1 ton of Coal, 9.75 

Eeceived payment in full, $ 

Moses Allen. 
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8. Publisher's Estimate for one thousand copies of a bi 
Printing and corrections, $513.00 

Paper and certificate of copyriglit, 326.00 

Binding, 175.00 

Advertising, 200.00 

1 copy to be deposited in the Clcrii's Office, 
10 copies to the autlior, 
989 copies for sale at $1.75, 
Deduct cost 



Balance to cotli uommn'iifns, interest o! 
capital, and profit to auttoi and publislicr 
V}?ien, all are sold 

9. Oi-der f'or Goods — 

Providence, August 18, 1849. 
Me.ssrs. Anthony & Smith, 

Please sMp to us by first packet : 
25 owt. Sugar (Brown HavanaJ about 35.75 per cwt. 
13 hhd. W. I. Molasses, S23. 
27 bosea Louisiana Oranges, 13.80. 
Old Java Coffee, say 1300 lbs, at .09. 
Honey, about 250 gallons at .67. 
18 chests Black Tea, 15.50 per chest. 
49 bbls. Genesee Flour, 14.75. 
And oblige. Yours, &e., 

L. Kenton & Kay. 
What would be the amount of the above order, if all the 
articles were sent at the prices affixed to them ? 

10. Def«rniine by the Roman Notetion, how many years 
elapsed from the discovery of America by Columbus, Anno 
Domini MCCCOXCII, to tlie adoption of the United States 
Constitution, A. D. MDCCLXXXIX.' 

' The pupil will prokiblj' find no difiifiuily in adding or subtraotms 
Roman numerals, ejcepl wlion such numbers as IV, IX, XL, XC, 
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11. The Pilgi'ims landed at Plymouth in MBCXX, and 
Benjamin Franklin waa horn LXXXVI years afterwards. 
Find hy the Roman Notation, in what year he was bom. 

12. Multiply by the Koman method, and determine the 
numher of weeks that elapsed between the landing of the 
Pilgrims and the birth of Branklin, allowing Lll weeks to 
each year, and adding XII to the product. 

13. Settlement of Account, eahibiting different forms of 
receipts : — 

Account rendered Jan. 1, 1848. 

Lowell, Jail. 1,1848. 
Thomas Lawrence 



1846. 


To Henry Appleton, Dr. 


July 11. 


To Mdse. per bUi, S984.32 


" 29. 


" 5 bbls. Elonr, @ 55.25 


Awg. 31. 


" 49 yds. Broadcloth, @ 4,50 


Oct. 17. 


" 56 yds. Carpeting, @ 1.15 




" Balance of interest from Jan. 1, 1847, 16.70 


1847. 


Cr. 


Jan. 13. 


By Cash, 100.00 


Mm: 4. 


" Mdse. 27.42 127.42 




Balance, 11184.75 



occur. The difficulty may be removed by changing tliem to the forma 
nil, Villi, XXXX, LXXXX. Thus, if it were 
required to odd DCCXLIV, CCXCIX, and DCCXXXXIIII 
MDLXVIII, writing ihem as in the margin, WQ CCLXXXXVIIII 
commence at the right hand,Wd aay, eleven Is MDLXVIII 

are equivalent to two Vs and I i two Vs and two 

to be added from the Is make four Va or two MMDCXI 
Xs ; nine Xa and two to be added make eleven 
Xa, or two La and X ; two La and two to be added make four Ls, or 
two Cs ; four Cs and two Ca make sis Ca, or one D and C ; two Ds 
and one D are three Ds, or M and D ; M and M are MM. 

In multiplication, the multiplier maybe divided into any convenient 
number ofparls, and after multiplying by each part, the several partial 
products should be added together. 
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On Bot-tling the account, August 5, 1849, Thomas Law- 
rence presented the following receipts, viz :— 

I. A Receipt on account, 

" Eeeeived of Thomaa Lawrence Seventy-five Dollavs, on 
ftccouat. Lowell, Jan. 25, 1848. 
S75. Henry AiTtnioN." 

ir. A Receipt through a third person. 

"Received of Thomas Lawrence, per hands of James 
Brown, One Hundred and Ten Dollars, on account. 
1110. Kekry Appleton, 

Lowell, March 4, 1848. per "William Allen." 

III. Receipt for I\fofe on account 

" E«ceived of Thomas Lawrence his note dated July 5, 
1848, @ 8 months date my favor, for Seven Hundred 
and Eifty Dollars, on account. Lowell, July 7, 1848. 
Note $750. Henry Appleton." 

The receipts heing aJI correct, thej-e is found to be due 
to Henry Appleton §78.46 interest, in addition to the ttn- 
settled balance of accouat. Required the amount that has 
been paid, the balance outstanding, and the amount paid at 
settlement, for which H. A. gives the following 
Receipt in fall. 

" Received of Thomas Lawrence, j-^ 

Dollars, in full of all demands to this date. 
$ Henry Appleton." 

Lowell, August 5, 1849. 

14. Allowing 365 days and 6 honrs to each year, what 
length of time would be required to count the number of 
tons of carbonic acid contained in the atmosphere, counting 
3 every second, for 12 hours a day ?■ 

Am. 111697y. 124d. 5h. 26m. 40sec. 

15. A hoTse-power is generally estimated as sufficient to 
(. 1 foot high in 1 minute ; and Desaguliers 

= Bee Example 17. 
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estimatea the power of 1 horae as equivalent to that of 5 
men. AeoordiDgto the latterestimate, how much would 1000 
men be able to raise to the height of 20 foot in 5 miniitca ? 
Alls. leSOOOOlbs. 
16. Account Sales r — 



AccoiKT Saihs. 8 Hilda. Molaases, per Mayftov>eT, from Trinidad, 


for account of "Williams & Tasistro. 


CuAKQEa. 


W T 


g.iis. qt. 
*29, 113 






laauranoe on S150 at 


M9 


3( 


112 3 






1 per cent. 31.50 


lu 


81 


115 3 






Policy, .60 

2,00 

Freight and Storage, 2 B. 50 




32 
33 


125 
119 1 






Brokerage, 3,88 
Commiasiou&Guaractj, 10,33 




86 


120 3 

121 2 






Net proceeds, due 

Oct. e, 18i9. S219.5i 




Gro. 045 gals. 
Dft. 12 " 

Net 983 gals. 






Bostoh, Aug. 28, 18-19, E. E. 




@ 8S ots. S 






Wellington, Cakter & Co. 



17. It has beett estimated' that the atmosphere contains 
3994592925000000 tons of nitrogen, 1233010020000000 
tons of oxygen, 5287350000000 tons of carbonic aeid, and 
54459705000000 toDS of aqueous vapor. Ecquired the 
weight of the whole, in. pounds. 

Am. 11S43664 trillion pounds, aecording to the French 
Notation.'' 



■ Griffilhe. 

■> The old English Nolalioii is slill employed in some works, but the 
French method, which is Eimpler and more easily learned, ia generolly 
adopted, even by the more modern English writers. In the English 
system, each period consisted of six piacea. A billion was iheretbre 
equivalent to a million million ; a trillion, wss a million billiou, and 
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18. Invoice of 2 cases merchandise, shipped at Havre 
on board the ship Dudiesse d' Orlewits, Richai'dson, Master, 
bound for New York, purchased for account and risk of 
Messrs. Hamilton & Co., of Philadelphia, and to them eon- 



^'' 



One Case, 
No. 54, 107 G." 214 doz. Braoea 6.' 



One Case. 
No. 72, 29lS; 63doi. 
to, 20 " 40 " 



64 Eoses, .60 

Packing, 22.80 

Commission Z\ 80.70 

r. 2770.85 
I. Paris, 25 November, 1849, 
Leboux & ClB. 

19. The bulk of carbonic acid produeed by a healthy 
adult in 24 hottrs, is about 15000 cubic inches, and weighs 

• Cartons. 

'' In French corrency the Franc is considered as the unit, and Cen- 
times are written as hundredths. Calculations are therefore made as in 
Federal Money. Thus 214 doa. at 6 Fr. =1384 Frs,; 11 doz. at 1.25, 
would be 13.75, &c. 

' This characler ( "U ) is an abbreviation for per cent. 

* No fraction of a franc is counted, leas than 5 centiniea. 
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about 6 ounces.' If this were the average rate, how mucli 
would be produced daily by the population of a town con- 
taining 5000 inhabitants. 

Am. 43402c. ft. 1344o. in.=16cwt. 2qt. 271b. 

7. Table foh, Additional Exercise. 

In every kind of business, correctness and readiness in 
the use of figures are of the first imi>ortance. These can 
only be obtained by practice^ and to give an opportunity 
for such practice, a page of figures is here inserted, which 
may be so divided by the teacher as to make many thou- 
sands of examples. Thus,- in addition, the pupil may add 
a single column, or any two, three or more contiguous 
columns, or parts of columns, or the entire page ; and he 
may be exercised in adding two, three, or more columns at 
once.'' In subtraction (in which it is recommended that he 
should always be required to commence at the left hand) ' Hie 
m p h h g 

h m ac ( g } 

fig w m 

p ti d d js mm 

in d d 

By this airangement a whole class maj be engaged m the 
same operation, without having the question written on the 
board, and the teacher can save the time that might otherwise 
be required for setting down examples on the slate. Thus, 
should any scholar require additional exeteisc in either of 
the fundamental rules, he may be told to add columns 19, 
20, and 21, or to subtract row 15 from row 14, prefixing a 
7 to the upper row; or to multiply row 7 by row 11 ; or to 
divide row 3 by the first five figures in row 18 ; or he may 
be required to form examples for himself. 

• Griffiths. " See note ", page 35. = See nole ", page 35. 
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1 23456789012345678901234 5678 

2 87405174939 5215780693426792 

3 46379 1036734 597185046803 593 

4 712595107678977006569554134 

5 531896057 4 02 5697089646329 1,5 

6 79045615 788 0045678943156366 

7 4291708360201629687307693 5 7 

8 63069057938 008396 803 697016 8 

9 975021890679214607359207429 

10 596810752957410215648196310 

11 662071568615627951621084621 

12 146 5 30951936268016951606742 

13 620986814610840168368516103 

14 605636856960683286096241634 

15 296S96079638003672956173305 

16 308410466806 4 17794626047906 
17 967086931679067241609706247 
18 164349028160792174267702648 
19 075359116502691769246902619 
20 231670461607156852079510260 
21 290591705793701360792519561 
22 560735790245600982603791572 

23 597590708697908634843973353 

24 586806964804687904790869064 

25 650976082976806470987808 85 

26 978496990679680609768907896 

27 787926970608707873016391757 

28 350169517401583926365495818 

29 463701673043681860320726039 

30 036563263596420547390253640 
31 5619413573596 4 0473759163031 

32 035704855140267206486251652 

33 054256073465361503672564063 

34 48405133052740384260315305 4, 
85 630484738540168102816214105 
36 C01698356109213084572946136 
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8. ri N i^'UMBERS. 

1-10. Wii t Jer of bones in the 

human body d n h k [See §5, Es. 6^21, 

and express h w n h west terms.] Wliafe 

part in tlie fac — t — h to g ? — the whole head ? 

— the spine ? — h b — h w nk ? — the head and 

truBlt ? — the extremities ? 

11. Set down the answers to the queatiom in the piete- 
ding paragraph, and add all the fractions togethei 

12-13, If you were to count three every second, for ten 
hours a day, how long would it take you to count a mil- 
lion ? How long would it take to count a billion, at the 

14. The population of Washington in IH-iO was ^3364. 
If all the inhabitants were to commence counting at the 
rate mentioned in the last example, how long would it take 
them to count a trillion dollars? 

16. The salary of the President of the United States is 
$25000 per annum. How many years' salary would be 
equivalent to a million dollars ? 

16. Pure sUver is worth at the mint $15.50 a pound. 
How many tons would it take to be worth a million dollars ? 
Express the answer in tons and fractions of a ton, and also 
in tons, cwt., qrs., Ac. 

17. Standard gold being worth $18.60 per ounce, what 
weight of gold would be required to furnish a half-eagle to 
eveiy inhabitant of the United States, estimating the popn- 
lation at 21000000 ? Express the answer- as in the last 
example. 

15. "What is the amount of the President's salary per 
day ? — per hour ? — per njinute f 

19. The average pulsation of the heart is in childhood 
about 195 beats in a minute, in youth 90 heats, in middle 
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age 75, and in old age GO. Estimating tlie duration of 
childhood at 14 years, youtli at H yeai'3, middle age at 
25 yeirs, and old age at 25 years,' how many times would 
the heart beat in each, peiiod? How many times in the 
whole life ? 

. 20. TABLE OF DISCOVERIES AKD IMPitOVEMENTS," 

Astrouomioal observations lii'st made in Babylon . . 2234 

Lyre invented 1004 

Soulptare ... 1900 

Agrioultnve by Triptolemua 1600 

ChariotB of IV^r 1500 

Alphabetical letters introdneed into Europe . . . 1500 
The first ship seen in Greece, arrived ot Ehodes from Egypt 14S5 
Iron discovered in Greece, by the burning of Mount Ida . 1406 

Seaman's Compass invented in China 1120 

Gold and Silver money first coined by Phidon, king of Argos 804 
Paroliment iuvflcted by Attains, king of Pcrgamus . . 887 

Weights and measurea instituted 860 

First astronomioal observation of an eclipse . . . 721 

lonie order used in bnilding 650 

Maps ajid globes invented by Anajtimande]; . . . 600 

Sun-dials invented 558 

Signa of the Zodiac, invented by Anaximaudor . . . 647 

Corinthian order of arohiteotuce 5i0 

First public library established at Athens .... 526 

Silk brought from Persia to. Greece B25 

The art of painting brought from Etruria to Rome, bjQuintus 

Pictor 291 

Solar qundranta intioduced 290 

MiiTors in silver invented by Prnsiteles .... 288 

Silver money first coined at Rome 269 

■Wttter-olockB 245 

Hour-glass invented in AJeiandria 240 

Burning mirrors invented by Archimedes .... 212 
First fabricating of glass 200 

• Eiioyclopiedia Americo 
"Mcmoria Technics, I 
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Brass inyented 146 

Paper inTented in China 105 

Rliotorio first taught at Roidb 87 

Bliat«r-pl asters inrented 60 

Julian year regulated bj Cseaar 45 

Apple trees brought from Sjria and Africa into Italy . 9 

Vulgate edition of the Bible disooTered .... 218 

Porcelain invented in China 274 

Water-mills invented by Belisarius 5fi5 

Sugar first mentioned, by Paul Eginotta, a physician . . 625 

(JnillH iised for ivritiiig 636 

Stone buildings first erected in England, by Bennet, a monk 670 
The system of couriers, or posts, invented by Charlemagne 808 
Figures used hy the Arabs, bovrowcd from the Iniiiins . 813 

Lanterns invented by king Alfred 890 

High towers first erected on churches .... 1000 
Musioa] notes invented by Guido, of Arozio . . . 1021 

Heraldry originated 1100 

Distillation first practised 1150 

Glass windows first used in England .... 1180 

Chimneys built in England 1236 

Leaden pipes for conveying water, invented . . . 1252 
Ma^c lanterns invented by Roger Bacoa .... 1290 

Tallow candles first used 1290 

ruiminating powder invented by Roger Bacon . . . 1290 

Spectacles invented by Spina 1299 

Wind-milla invented 1299 

Alum discovered in Syria ...... 1800 

Paper made of linen . , 1802 

Coals first used in England ...... 1307 

Saw-mills at Augsburg 1322 

WooUen cloths first made in England .... 1381 
Gold first coined iu England . , , , . 1344 

Fainting in oil colors ....,,, 1410 

Muskets used in England 1421 

Pumps invented ........ 1425 

Printing invented 1440 

Glass first made in England 1457 

Wood-cuts invented , . 1460 

Almanacs first published in Buda 1460 
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Printing Jntroduoed into England 'by Caiton . . . 1470 

Watehes invented at Nuremberg 1477 

Stages and post horses established .... 1483 

Tobacco discovered in St. Domingo .... 149S 

Shillings first coined in England 1605 

Stopa in literature introduoecl 1520 

Spinning-wheel invented at Brunswick .... 1580 

Variation of the Compass first observed . . . 1540 

Pins first used in England 164S 

Needles first made in England by an East Indian . . 1645 

Sostant inveated by Tyoho Brahe 1650 

lace knit in Germany 1561 

Coaches first used in England ..... 1680 

Telescopes invented by Jansen 1590 

Stocking weaving invented 1590 

Decimal avitfemetic invented at Bruges .... 1602 

Microscopes used at Naples ...,,. 1616 

Circulation of the blood discovered by Harvey . , 1619 

Coins made with dies in England 1620 

Thermometers invented by Drehel 1620 

Barometer invented by Torrioelli, an Italian , . . 1020 

Newspapers first published ...... 103O 

Hegular posts establislied in London .... 1685 

Coffee brought to England 1641 

Steam engines invented by the Marquis of Worcester . 1649 

Pendulums for oloolis invented 1649 

Air-pumps invented , 1650 

Air-guns invented by Gater ...... 1656 

Spring pocket watches invented by Dr. Hook . . . 1658 

En^nes invented to extinguish fires 166S 

Bayonets invented at"Bayoune 1670 

Micrometer invented 167T 

Telegraphs invented 168T 

New style adopted in England 1752 

Spinning frame by Arkwright 1761 

Cotton first planted in the United States .... 1769 

Steam engine improved by Watts ..... 1769 

Georgium Sidus discovered by Uersohel . . . . 1781 

Power looms invented by Cartwright .... 1783 

Steam cotton-mills first erected 1783 

Steam griat-milla first erected 1785 

Stereotype printing invented by Mr. Ged, Scotland , , 1786 



Hosted by Google 



62 PUXDAJIENTAL RULES. [ 

Cotton, flrat sjinn in America 

Mesmerism, or animal magnetisiu, disooyered ty Mesmi 
Sunday schools established in Yorkshire, by RoBert Eailies '. 
Galvauism, 1767, — its astraordinniy effects on ajumals dia- 

ooYered by Mrs. Galvani 

Steam woollen factory first erected, at Leeds . 

Plox spun by steam 

Taeoirnition introduced by Jenner 

Ceres. diseoTOred by Piaiii 

Pallas discoyered by Olbers 

Life-boats invented 

Jvmo diacoTered by Harding 

Vesta discoyered by Olbers 

Steam first iised to propel boats by Fulton, in America . 
Engraying on steel first invented by Perkins, an American 
Gas first used for lighting streets in the U. S,, at Baltimore 1 
Egyptian hieroglyphics first doeyphered by Champollion 
Macad[uniiiiig streets commenced in London by MoAdam 

First looomotiye at Liverpool 

Electro-magnetic Telegraph invented by Morse, America . 
Daguerreotype impressions first taken by Daguerre in France 18 
The eiistence of the planet Neptune predicted by Adams and 

Leverrier 

Magnetic pendulum need for measuring longitude 

21-30. How maBj yeaas elipsed between the jnTention 
of the lyre and the invention ol musical nites ? The earh 
est known astronomical observations, and the inTentioti of 
the signs of the Zodiac ? The fiist eclipse Dn rec rd, and 
the invention of the telescope ' The use of the maimers' 
compass in China, and the mti eduction of s>lai quadianta? 
The arrival of the first ship in Greeie, ani the building of 
the fii-st steamboat? The estallishment of the first public 
libraiy at Athens, and the invention of printing ? The in 
vention of the hour-glas'i, and the invention of watchps ? 
The use of paper in Ohmt and the mamif'u.tiiie of p^per 
out of linen f The first mannfictme of glas?, and the in 
vention of spectacles ? The discovery of the Vulgate edition 
of the Bible, and the establishment of Sunday schools f 

31-40. Allow 3651 dxy^ foi eatli year, and leluce to 
weeks the cumber of yeais thit elapsed between tlie manu 
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facture of porcelain in China, and the mannfactuce of glasa 
in England ? The invention of pendulum cloots, and the 
use of the magnetic pendulum for measuring longitude 'I The 
introduction of figures by the Araha, and the invention of 
decimal arithmetic ? The invention of the steam engine, 
and the introduction of locomotives? The invention of 
wind-mills, and the application of steam to grist-mills ? The 
first astronomieal observations known to have been made at 
Babylon, and the pi-edictiou of the planet Neptune ? The 
invention of the sun-dial, and the invention of watches ? The 
use of the compass in Chini, and the diseoverj of the varisf- 
tion of the needle ? The introduction of the ait of painting 
into Rome, and the invention of the daguerreotype ^ Tha 
regulation of the Julian year, and the introduction of tJie 
new style into England ? 

41— i3. Gfive the answer to each of the remaining ques- 
tions on this page, in yeais, months, and diis, — in yeara 
and fractions of a year, — and m years and decimals of a 
year. "What length of time elapsed between the biith of 
John Calvin, July 10, 1509, and the birth of Oliver Ci-om, 
well, April 25, 1599 f 

44-52. What lengtli of time elapsed between the birth 
of Fenelon, August 6, 1651, and the birth of William 
Penn, October 14, 1644 ? Between the bu'th of Galileo 
Galilei, February 19, 1564, and the birth of Sir William 
Horschel, November 15, 1738 ? Between the birth of Sir 
Francis Bacon, January 22, 1561, and the birth of Benja- 
min Frantlin, January 17, 1706 ? 

53-67- What length of time elapsed between the birth 
of Tycho Brahe, December 19, 1546, and the birth of Sir 
Isaac Newtou, December 25, 1642 f The birth of George 
Washington, February 22, 1732, and Patrick Henry, May 
29, 1736? The birth of William Shakspeare, April 23, 
1564, and John Milton, December 9, 1608 ? The birth 
of John Adams, October 19, 1735, and Thomas JefForson, 
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April 2, 1743 ? The Mrth of Roger Sherman, April 19, 
1721, and Benjamin West, October 10, 1738 P" 

68, How many days have elapsed since tlie birtk of Sir 
Humphrey Davy, December 17, 1779 f 

69, The equatorial diameter of the earth is 7970 miles, 
and the circumference is 3f times the diameter. If a man 
6 feet high were to travel round the earth, how many yards 
farther would hia head travel than liis feet ?'' 

70, A pound Avoirdupois = 14oz. lldwt. 16gr. Troy. 
What part of a Troy ounce is an ounce Avoirdupois ? 

71-75. Find the difference of latitude and longitude" 
betweeu Boston and Philadelphia. Kcw York and St, 
Loms. Charleston and New Orleans. Cape Horn and the 
Cape of G-ood Hope. Paris and St, Petersburg. 

76. Assumingl tonaa the average amount of carbonic acid 
j)TodiQoecl by 6100 persons in 24 hours, and estimating the 
total population of the globe at 759999000, how many tons 
would be produced daily by human respiration ? 

Am. 124590 tons. 

77- The average length of the tropical year ia 365d. 5h. 
48m. ISy'ij scc.^ How many days in 4 centuries, and what 
fraction of another day ? 

78. A balance made by Kamsden, forthe Koyal Society, 
ja capable of weighing 10 pounds avoirdupois, and turns 
with ,01 of a grain," What part of the weight is required 
to turn lie scale ? 

* Encydoitaidia Americana, Rees' Encytlopsedia, Belkiisp, Biog, 



'See Table, *9. 
" Somerville. The tr 
between 
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LATITUDES AND LO.NGITUDES. 
9. TABLE OF LATITUDES AND LONGITUDES, 
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10, Miscellaneous Examples in Integers, Deci- 
mals, Fractions, and Compound Numbers, 
1-4. Fifteen degrees of difference in longitude are equiv- 
alent to an hour's difference of time. What difference of 
longitude would make a difference of four minutes in the 
time ? A difference of one minute ? Of four seconds ? Of 



5-6. Give a rule in your own words 
tiie difference of time when the difference of longitude ia 
known. For the difference of longitude when the differ- 
ence of time ia known. 

7—10. What is the difference of longitude between two 
places, if the difference of time is 2h. ISm. 27sec. ?■ If the 
difference is 4h. Om. 16sec. ? 39m. 45sec. ? lOh. 48m. 
4ysec.? 

11-15. What is tie difference of time between Boston 
and Philadelphia? New York and 8t. Louis? London 
aud St. Petersburg? Paris and New Orleans ? Washing- 
ton and Stockholm ? 

16-20. When it is noon at Cincinnati, what time is it at 
Charleston ? At Little liook f At Florence ? At Jeffer- 
son ? At Raleigh ? 

21-25. When it is Ih. 20m. 25sec. P. M. at Providence, 
what time is it at Paramatta ? At Vera Cruz ? At 
Albany ? At Harnshiirg f At Hartford ?^ 

26. Estimating the pound sterling at 14.84, in how many 
years would the agricultural products of the United States 
pay the British National Debt, the annual amount of tha 
former being about 1252,240,779,' and the latter amounting 
in 1847 to £764,608,284?' 

' The table in 5 9, furnishes materinls for an indelinite number of 
!> FDtent Office Report, 1817, ' Annual Register. 



Hosted by Google 



60 FUNDAMENTAL EULES. [ART. II 

27. French InToioo : — 

Lyon, 9 Ayril, 1848. 

Messrs. Merrit & Lamb Doivt. 

a Perigord & Lubin. 
No. 40, Une Ciusse par roulage et paquebot BaYari 
PL du 24 Avril. 
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28. How many ceaturies in a trillion seconds, allowing 
95 leap years in each 4 centuries, and 24 leap years in each 
of the remaining centuries, and how many years, days, 
hours, minntes, and seconds of another century ? 

29. If a cannon-hall could be fired from tie earth to the 
sun, and move uniformly, in a straight line, at the rate of 
1600 feet per second, in what time would it i-eaoh the sun, 
the mean distance being estimated at 95000000 niiles ? 

• No. of design. 
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30. Invoice of Goods shipped by M. Naylor & Sons, of Lon- 
lon, in the Wesimmsler, Warren, Master, for Boston; by 
irder and for account and risk of Messrs. W. Appleton & Co. 



Two Cheats AeafiBtida, 
Gr. 5 7 tr. 2 24 
" B 24 " 2 24 



Gr 


10 1 3 ti-. 1 

1 1 22 dft. 


20 
2 




8 3 9 

Disct. 2J 
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Or. 2 21 tr. 21 

" 2 25 " 23 






1 1 18 tr. M 
1 18 dft. 2 






10 

Disct. 2J 


per cent. 
Cording, 


One Cask Litliiii'go, j\ 
Gi'. 6 1 8 
Tr. I 1 


N. 



Customs entries, 

Cartage, wharfage, flnd shipping, 

B. lOf Lading 2e. 6d., Postages 2s. 

Brelterage and com,, 3 per cent. 
Insurance £iO. 
Stamp 2a. Comni. Is, 
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El. workm'n. 
Etttther slow. 

etood hand. 



Find the amount of each man's wages, and the total 
amount of wages for the week. 

32, If 150 leaves of paper make a pile an inch high, and 
each leaf is twice the thickness of a hair, wliat would be the 
extent of a quadrillion hair-breadths ? 

33. In what length of time would light, wtioh moves at 
the rate of 192000 miles per second, reach us from a star 
that is one quintillion miles distant? 

S4t-41. Express 1853 by a scale of notation that shall 
have 9 for its base, instead of 10.' BxprcEs the same num- 
ber by a scale of 7; of5j of3; of2; of8; of6; of 4. 

42-44. In the first three weeks of June, 1849, the num- 
ber of gallons of water consumed in the city of Philadelphia 
was as follows : June 1st. 6489650 ; 2d. 6163665 ; 3d. 
3955T85; 4th. 6041005; 5th. 6102335; 6th. 5887015; 
7th. 4569085; 8th. 5887680; 9th. 5489035; 10th. 



wiah to reduce 14646 to ihe Boale of 9, we divide by 9 
and find that ihsra are 1637 units of the 2d order, and 3 
of the let. The 1627 unite of the 2d order are equiva- 
lent (0 180 anils of the 3d order, and 7 of the 2d. The 
leo units ofthe 3d order moke SO units of the 4th order 
and Oof the 3d. The .20 units of the 4th order make 2 
units of tlie 5th order and 2 of the 4th. The whole 
number would therefore be expressed thus; 22073. 



9)1464fi 
911627-3 
9ll80-7 
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3557140; 11th. 4753075; 12th. 4395096 ; 13th. 5703690 ; 
14tli, 5550365; 15th. 6346655; 16th. 6623640; 17th. 
5550365 ; 18th. 6224995 ; 19th. 5918345 ; 20th. 6565310 ; 
21st. 7239945. What waa the total consumption of ths 
three weeks ? The average daily eonsamptioa ? If the 
whole quantity were put into 100-gallon casks, and the 
casks were arranged side hy side, how far would they extend, 
each cask occupying a space of 3 feet ? 

45-50. Determine from the following tal)le, the area of the 
United States and Territories, the amount of esporta and 
imports, IE the jeara 1840 and 1847, and the number of 
inhabitants to a sq^uare mile m each state and territory, by 
the census of 1840 
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51. Watei' is composecl of two volumes of hydrogen and 
one volume of oxygen, a volume of oxygea being of tte 
same weight as 16 volumes of hydrogen. Eequired the 
weight of each gaa in a cubic foot of water, which weighs, at 
the temperature of 62° Fahrenheit, 62.5 Ih. 

52-65. G-ive abbreviated rules for multiplying, and for 
dividing" by 5; by 25; by 125; by 625. 

11. Test Examples, 
1. From the sum of 287.53 -f 195.7 + 6008 + 7.975 + 
8092.06, subtract by a single operation the sum of 948 + 
27.008 + 1090.3 + 4726.87 + 95.953." 

2-10. Seduce to whole numbers -Sf-g^; ^^; -^-j 
ifl.QA; -l-Mi; ^f'SJ; m^; "-f^P; ^^'^^. 

11-15. Reduce 137 to 8tha; to 4tha; to llths; to 

125ths; tolOlSths. 

16-25. Eeduce to simple fractions § of 7 ; J of ^ of 3 J ; 

171- 

' 42f> 

i/of Mof Aof ^ofl6|. 

" Since j- = .M and 35=.jj'j, wa may obtain ^g of a number, 
(wliich ia equivalent lo dividing llie number by 35,) by multiplying by 
.04, Bud we miiy obtain 35 times a number, by dividing by .04, By 
finding the decimal value of |, &,o., similar rules may be formed for 
each of tiie other oases. 

"< The arithmetiail annplaaait of a number is the difference between 
the number and some power often. Such examples as tho latin this 
section can be most readily solved by oddilion, taking 
the arithmetical complement mentally, of each of the 4693.S 

numbers to be subtracted. This may be dona by taking —271.04 
each of the figures &om 9, except the right hand figure, —2637. 
which should be taken from 10. After adding all the 1384.3 

Drilhmelieal complements, we must deduct 1 from the 

next place aE the left, Foresample, if the sum of4fi93.8 3168.96 

-^71. 04 — 2637+1384.3, were required, writing the 
numbers as in the margin, we commence by saying 4 from 10 leave 6 i 
a+9+8 = 10; 1+4+3+8+3 = 18; 1+8+6+2+9=36; 2+3+ 
,1+7+6=21; 2+1+7—1+4 = 13: 1—1 = 0. 
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26-30. rind tlie value of 15/j+3j|+27| + |+41Jg; 
I of 3/j- — f of i4of 7§; f of/jof SfxSJx^of IjVj 

31-35. BediicetomkedBiimbersfl; i^^''; ^; ^gf^; 

36-40. Reduce to a fractional form 49f J; 108|g; .0932; 
231^4; 8.08T. 

41-45. Reduce to tiie lowest tprms |^^, ^^g, |-5|; 

46-55. Find the numerators and denominators tliat are 
indicated by a blank in the following fractions, i=-3-l; 

4-^; f,=r, i=TT; lt=^^> ^,\=,.> ^t=^> 7^= 

56-60. Reduce to fractions or mixed numbei's .18 ; 2.0S; 
.82; 27.854; .0563. 

61-65. Reduce to decimals -JJ ; | ; ^^8^ ; ^ ; ^^^'f 

66-70. Reduce to tlie least common denominator |^ and 
i^; 44and|i; i.^.i'k.^dH; T%- A-ai^difJ 1. 1. ^. 
and /j. 

71. A clerk, in balancing his books, found an error of 
S407.25. What was the probable cause of the error ?" 

72-75. Divide .0072 by 676000; 27.9 by .00124; 
46500 by .0002976; 87.002x1.008 by 963x72000. 

76-80. Reduce 8a. 7d. 2qr. to the decimal of a £; 2yd. 
2ft. 3ia. to the fraction of a furlong; -f^ miles to iur., r., 
yd., ft., and in. ; 7mo. 21d. to the fraction of a year ; 4§d. 
to seconds. 

■ The difference between any number, and (he same number trans- 
posed in anyway, is dii-isible by 9. Thus, 723— 32T, 733—373, 733— 
273, 723—837, are each exactly divisible by 9. Therelbre, if wa find 
in comparing the books of a eounliiig-room or baiifeing-liouse, that 
they do nologree, and the amount of their disEgreemenl is divisible by 
9, we know that it may have arisen from a Ironsposition, We shall 
thus frequently be enabled to diaoover an error readily, wliich would 
otherwise have required B long and tedious ei'amination. 
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81-85. Multiply in a single lino" 4793 ly 27 ; by 103 ; 
by 251; by 19; by 874, 



IV. MEASUEES, WEIGHTS, AND CUR- 
RENCIES. 

The standajd weigbta of nearly every country, are do- 
rived from the linear measurea. Coins are made of p!atina, 
gold, silver, or copper. As gold and silver are too soft to 
be used by themselves, some other metal is mixed with them 
before coining. The metal which is added is called alloy. 

13, Standards op the United States." 

Congress has never fully exercised the power granted to 

it by the constitution, of establishing a uniform standard of 

weigbts and measures. The standards used at all the Ous- 

tom-Houses were prepared by Mr. F. R. Hassler, in 1835-6, 

» Mulliplicalion in a single line will bo found a very valuablB exer- 



tnan tne oWLnarj- 6X^+8X8+6x7+3x3 

metliod. The ac 5x4+5X8+-^X'3+5xa 

companying eSBDT 6X4+9X8+9X7+9X2 

pie. of Iho mulli- 3X4+3X8+3X7+3X3 

plication of 4873 

l.y3»6,.ill.h.w S +r«,+ .'"+«'+ 'h°'+»L+." 

ducts that are to be added to obtain eaoii ligure of the entire product, 
and will perhBpa render the process as intelligible aa it conid be made 
liy any fortnal rule. To obtain the product in a single line, 
wefiay6X3=13. Set down 3 and carry I. 14.6X7+5X 4873 

3 = 53. Set down 3 and carry 5. S+8x8+SX7+9X3 ^^^^ 

= 106. Set down 6 and carry 10. 10+6x4+3X8+9 19373633 
X7+3xa = 143. Set down 3 and carry 14. 14+5X* 
+9X8+3X7 = 1S7. Set doivn 7 and carry 13, 13+9x4+3X8 
= 73. Sat down Sand carry 7, 7 nnd 3X4 = 19, which we set down, 
making the entire product 13373633. 
' A. D. Bache. Report on Weighre, Measures, and Baiancas. 
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and are similar to those used in England, anterior to the 
passage of the "Act of Uniformity," in May, 1&34 

Many of the states have attempted toestahlishunifoimily 
■within their own limits, and have passed laws fur that piir- 
pose. There is, therefore, a slight diversity in tie Ksages 
of different sections of the Union, but, as nearly all the laws 
have assumed the English system for their hisis, it does 
not seem desirable to attempt making an abstract of them 
The teacher, however, should make his pupils familiar ivith 
the laws that have been passed oa the subject by the legis- 
latures of their own state. 

There is a great discrepancy in the statements of differ- 
ent writers on arithmetic, relative to the government stand- 
ard. Many of those who have alluded to the suhjeet, 
seem to have regai-ded the local customs of their own 
neighborhood as identical, with the practice of the United 
States' officers, and probably no one has given correct infor- 
mation as to the standards in actual use at the Mint, the 
Custom-Houses, and in all the departments of the General 
Government. 

In the joint resolution of June 14, 1836, the Secretary 
of the Treasury is " directed to cause a complete set of all 
the weights and measures adopted as standards, and now 
either made, or in the progress of manufacture, for the use 
of the several Custom-Houses, and for other purposes, to be 
delivered to the governor of each state in tlio Union, or 
such person as he may appoint, for the use of the states 
respectively, to the end that a uniform standard of weights 
and measures may be established throughout the United 
States." In order further to secure this uniformity, Con- 
gress directed, in 1838, the preparation and distribution to 
the states, of balances tor adjusting weights and capacity 
measures. In 1848, twpnty one of the states had received 
these standards, and a sufScient number had been prepared 
to meet the demand fi im the remammg states. 
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But in these veiy standards, there is a great want of sys- 
tem. Tie foot is sabdivided decimally, instead of heing 
divided into inches j the decimal multiples of the Troy 
pound, and the decimal sub-multiples of the Avoirdupois 
pound are given, although they ai'e never used. The 
whole matter is, therefore, in great confusion, not only in 
this country, but in every other country, except Erance. 
Some steps have been taken towards the adoption of a uni- 
form international standard, and it is not improbable that 
some modification of the French system will eventually come 
into general use throughout the civiliKed world.' 

1. lOXG MEASURE. 
The denominatjous are Leagues, Miles, Emloiigs, Rods, 
Yards, Feet, and Inches. 

is. m. /. r. pd. ft. in. 

1 = 8 = 24 = 9G0 = 5280 = 15840 = 190080 

1= 8 = 320 = 1760 = 6280 = 63860 

I = 40 = 220 = 660 = 7920 

1= 5J= 16J= 198 



Th E gl h f 1 1 t f Long Measure ia the yard, 
wh h I ai ntt f the length of a "pendulum 

b t n 1 f m time in the latitude of London, 

n a ■«! m at th 1 i f the sea."" The United States 
t d d th tn 1 f which the state standards are 
p I al f 82 ohes in length, prepared for 

th ur y f th t f th United States, by Troughton, 

of Loudon, and deposited in the Office of Weights and Mea- 

The Rod is sometimes called Perch, or Pole. 
The Yard, for Cloth Measure, is subdivided into Quar- 
I'ers and Nails. 

' Prof. MoCuIloh, U. S. Mini. " McCuiloch. 
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Sujveyors use Chain Measure, in which the unit ia a 
Jhaia of 4 liods. It is suHiTided into Poles and Links. 



1 = 10 = 40 = 1000 = 7920 

1= 4= 100= 792 

1 = 25 = 193 

1 = 7.92 
A lot of land measuring 10 cliains in length and 1 ia 
hreadtli, contains an acre. 

A pahn = 3 inches ; a hand = 4 inches ; a ^an = 9 
inches; a pace =^ 3 feet; a fathom ^^ 6 feet; a knot, or 
geographical mile, is g*,, of a degree, or a^Jug of the earth's 
circumfei'ence, and is equivalent to 1.15257 statute miles, 
or 6085.56 feet;' a degree at the equator, is 69-J miles. 

The incli is genei-ally suhdivided on scales into lOths or 
decimal parts, but sometimes into halves, quarters, eighths, 
and sixteenths. In the wort of earpeaters and other me- 
chanics, the duodecimal division is sometimes employed. 
The inch = 12 lines, or primes ; the prime = 12 seconds ; 
the second = 12 thirds, &c., &e. 

' This ia the value of the geographical or naulical mile, employed 
in the Topographical Bureau al Washington, in 1849.* The rale of a 
ship's sailing i9 determined by the half-minute glaes and log-line. The 
log is B piece of board, loaded on one end so that it will stand verti- 
cally ill (he water. The inletvaU between the Imols on the line, are 
intended to bear the same proportion to a sea mile, as a half minote to 
an hour. Thus if S knots on the line run off of the reel, while the 
sand is running out of the half-minute glass, the vessel is tnoving 6 
knots an hour. 

The length of tho knots on the log-line would accordingly be y^^ 
of a naulical milo or 50.713 ft., if perfect aocnraoy were required. Bat 
iu order to keep the ship "behind her reckoning," and avoid the dan- 
ger of running ashore, tlioy are made three or four feet shorter. Tho 
length of a knot for a SB seconds' glass ia usuallj' 6S fathoms. 

*■ Determined, for the BnrBauj by John Downes, from Bessers Ele- 
ments of the Terrestrial Spheroid. 
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2. SQUARE MEASUBE. 



The Squai-e Mile is subdivided into Acres, Ttooda, Eods, 
Yards, Feet, and Inches. 

M! A. R. sq-'. sq.yil. sq.ft. nq.in. 

1 = 640 = 2560 = 102400 = 3097600 = 2787S400 = 4014489600 

1= 4= 160= 4840= 48560= 6272640 

1= 40= 1210= 10890= 1568160 

1 =(5J)^ 30J =aeS)= 272J=a98)^ 39204 

1= (3)2 9= (86)2 1296 

1 = (12/ 144 

A square piece of land, measming 209 feet (or neai'Iy 70 

paces), on each side, is about equivalent to an acre. 

The value of the several denominations in Square and 
Cubic Measure, is determined hj tlie standards employed 
in Long Measure. 

3. CUBIC MEASURE. 
The denominations are Cubic Yards, Cubic Feet, and Cii- 
bio Inches. 

cyd. t.ft. cm. 

1 = (3)3 or 27 = (S6)= or 46656 
1= (12f or 1728 
A foot of wood is 16 cubic feet. 8 feet of wood, or 128 
cubic feet, make a cord. A ton of timber, storage or ship- 
ping, is 40 cubic feet. A perch of stone is 24f cubic feet 
= 1 perch square and 1 J feet thici. A square of earth is 
a cube measuring 6 feet on each side, and is equivalent to 
216 cubic feet. la measuring round timber, a deduction is 
sometimes made from the diameter of each stick, to allow 
for waste iu sawing. Therefore, a ton of round timber, 
although nominally but 40 feet, often contains about 60 



" In England 40 c. ft. of round timber, or 50 c. ft. of hewn timber, 
make 1 load or ton. In the Americsn lumber yards, the cualom is 
neorlj' or quite universnl of ealimating the ton at 40 ft. for both hewn 
and round timber. But as there ore different modes of measurement 
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Boards aro measured by the superficial foot; but if tiey 
are more than 1 inch thick, allowance is made for the addi- 
tional thictnesa. A board IJ ft. wide, 20 ft. long, and of 
any thiokneaa not exceeding 1 inch, containa20 X IJ^SOft. 
But if it is li inches thick, it will contain 20 >c IJ X li 
=37* ft. 

4. LIQUID MEASURE. 

The denominations are Hogsheads, Gallons, Quarts, 
Pints, and Gilla. 



= 262 = 501 = 2016 



The United States standard for meaauring liquids, is the 
gallon, which is a vessel containing 58372.2 grains (8.3389 
pounds avoirdupoia) of the standard pound of distilled water, 
at the temperature of 39=. 83 Fahrenheit, the vessel being 
weighed in air in whioh the barometer is 30 inches at 62" 
Fahrenheit. This corresponds very nearly with the Eng- 
lish wine gallon, whioh contains 231 cubic inches. Milk 
and malt liquors are sold by Beer Measure in many places, 
the beer gallon containing 282 cubic inches. The hogs- 
head (measure) is used only in estimating the contents of 
cisterns, wells, oi' large bodies of water. 

The Gallon (Cong.') is subdivided by apothecaries, into 
Pints (0"), Fluidonnoea (fg), Pluidrachma (fs), and Min- 
ims (m). 

Cons. o. fg fS in 

1^ 8- 328= 1024= 61440 
1= 16= 128= 7680 



1 use, a ton of round timber will ofteti c( 
. now HoM by Board Measure, the " wn 
» From llie Latin, Congiarium, a galloi 
" From Oclans, an eJghlJi part. 
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It 19 aometimis dei^irabln to make an estimate of the 
weight ot fluido A pint of witer weighs a pound ;^ 45 
drops make ihout i fluihachm, t c^mnion teacup holds 
about i fluiloimcci, a cjmmcin tahk'ipwn aboKt half a 
fiuidounce , a tiaspoon about 1 fluiinchm " 

6 DKY ME^SUEE 



The 


denominationa s 


re 


Busteh, 


Pints 














1' F' 




1 = 


. 4 
I 


= u^ = 64 
= 8= 16 



The United States standard is the bushel i 
taining 543391.89 standard grains, (77.6274 pounds Avoir- 
dnpois,) of distilled water, at the temperature of 39''.83 
Fahrenheit, and hai-ometer 30 inches at 62" Fahrenheit. 
This corresponds very nearly with the Winchestei: bushel, 
which is a cylinder 18J inches in diameter, and 8 inches 
deep, containing 2150.42 cubic inches, 

6. TEOY WEIGHT.' 
Tlie denominations are Pounds, Ounces, Pennyweights, 
and Grains. 



The standard Troy pound^ is equi¥a]ent to the weight of 

• A pint of dislilled waler at 63° Fahrenheit weighs 1 lb. The dif- 
ference between dietillHd water and well-water at any ordinary tem- 
perattire is aa slight, that in making esHmaUs, a pint of water may 
always be considered as weighing a pound. 

'' United Slates Dispensatory. 

' " Troy" Weight is said to signify London weight, the name heing 
derived froni Troy Novant, the ancient name of London, — McCuUocl. 

' The Troy pound was declared to be " the standard and Troy pound 
of the Mint of the United States, eonformably to which the coinage 
thereof shall be regulated," bj an act of Congrees of 19th May, 1S28. 
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22.79442 cubic inches of distilled ■water at its maxiimim 
density, the barometer standiag at 30 inches; or to 22.8157 
c. in. of water at 62° Fabreoheit, barometer at 30 inches.* 
It was copied by Captain Kater, in 1827, from the English 
Imperial Troy pound. 

In Apothecaries' Weight, which is used in compound- 
ing medicines, the Troy pound is subdivided into Ounces 
(5), I>raohnis (5), Scruples (B), and firaina. 



In DiAMONB Weight, 4 quarters = 1 grain ; 4 grains = 
1 carat; 7 J carats ^= 1 Troy dwt. A diamond weighiog 1 
carat is worth about |9 if rough, and 536 if out. The Take 
increases as the square of the weight, unless the weight ex- 
ceeds 20 carats, in which case the inci'ease is not bo rapid. 
Thus a cut diamond weighing 3 carats, would be worth, 
about 3^ >; 36 = 324 dollars.'' The gold carat grains 
^ dwt. 

At the United States Mint, the Troy ounce is adopted 
as the standard, and all weights are expressed in decimal 
multiples a,nd submnltiples of the ounce. Thus 951b. 8oz. 
15dwt. 15gr. of bullion, would be credited on the Mint 
books as 1148.656250Z." 

7. AVOIRDUPOIS WEIGHT. 
The denominafdoBS are Tons, Hundred-weights, Quarters, 
Pounds, Ounces, and Drams. 

This is the only direct legislation in regard lo the adoption of etand- 
ards, but the joint resolution of June I4th, 1836, indirectly recognises tha 
weights and measurea used at the Custom -Housea, as having been 
" adopted as standards." 

• McCulloch. I' EncyclopEE." 

' Professor McCulloli, of ihe U. S. Mint. 
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T. ™j,. jr. lb. on. dr. gr. Troy. 

1 = 20 = 80 = 2240 = 85810 = 573440 = 15680000 

1= 4= 112= 1792= 28672= 784000 

1 = 38 = 448 = 71C8 = 196000 

1= 16= 256= 7000 

1 = 16 = 437J 

1= 27^^ 

The stanciard Avoirdupois pound is equivalent to 7000 
Troy grains, or to the weight of 27.7274 e. in. of distilled 
water, at 62° Fahrenheit, barometer at 30 inches.' 

la many of the states, statutes have been enacted, fising 
the ton at 2000 lb-, the bnndred at 100 lb., and the quarter 
at 25 lb. But in the standard of the genei-al government, 
the ton of 2240 lb. with its subdivifiioas, is still retained." 
Even where the legal ton is 2000 lb., 2240 lb. are often al- 
lowed in weighing bulky or cheap materials, such as iron, 
coal, plaster, &c. 

8. FEDERAL MONKY.^ 
The denominations are Eagles, Dollars, Dimes, Cents, 
and MUis. 



The only coins in circulation are the double eagle, the 

' From 0. for centum (which Bignifiea one handled), and wt. lueigkt. 

■" The old English pound, which is said to have been the legal stnn- 
dard of weight from the lime of William the Conqueror, to that of 
Henry VIL, was derived from the weight of grains of wheat; 32grainB 
gathered from the middle of the ear, and well dried, made a penny- 
weight, £0 pennyweights an ounce, and 12 ounces a pound, Henry 
VII. altered this weight and uitrodooed thepreeenl Troy pound, which 
is 1 of an ounce heavier than the Sason pound. The Avoirdupois 
pound waa introduced by a statute of 24 Henry VIII. — Bra«(ie. 

= See the different Tariff Acts. 

' Manual of Coins. 
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eagle, lialf-eagle, quarter-eagle, anl dollir, of gold; tte 
dollar, half-dollar, quartei -dollar, dime, and half-dime, of 
Bilver; and the cent and Inlt-CLUt, ot copjcr Tlia gold and 
silver coins contain ^^ pxii-e metal, and ^ alloy The alloy 
of gold ia composed of about i silver and | copper (not to 
exceed i of silver) ; the alloy of silver ia pure copper. The 
metal thus alloyed is called standard. The eagle containa 
258 grains of standard gold, the dollar 412J grains of stand- 
ard silver, and the cent 168 grains of copper, and the mul- 
tiples and suhdivisions of all the coins the same proportion. 
Previous to 1834, the eagle contained 270 grains, of which 
22J grains were alloy. By the act of Congress, June 28th, 
1834, it was provided that all gold coins minted anterior to 
the 31st of July, of that year, should be receivable in all 
payments at the I'ate of 94.8 cents per pennyweight. The 
■e worth 810.666. 



By the same act, the following coins were rendered cur- 
rent in the United States ; — 

The gold coins of Great Britain, Portugal, ami Bvniil, of not 
lesa than 23 carats fine, at 94A cents per pennyweight. 

The gold coins of France, JL fine, at 93- 'n cents per penny- 
weight. 

The gold coins of Spain, Mesico, and Colomhia, of the fineness 
of 20 carats SJ„ groins, at 88,^ cents per pennyweight. 

The silver dollars of Mexico, Peru, Chili, and Central America, 
of not less weight than 415 grains each, tad those re-stomped in 
Braiil, of the lilta weight, and of cot less fineness than 10 oz. 15 
dwt. in the Troy pound, of standard silver, at jSl.OO each. 

The Five-franc piece of France, when of not less fineness than 
10 oz. 16 dwt. in the Troy pound, of standard silver, nnd weigh- 
ing not lesa than 384 grains each, at the rate of 93 cents. 

The following table exhibits nearly the value of the prin- 
cipal gold coins of different countries. But, as most of the 
coins that circulate in the community are more or leaa 
■worn, the current value ia generally a few cents less. 
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ited Stalei.~Eagle earned before 

July 31, 18= 
Do. coined after July 31, 
shnrea in prnportloc . . 
Auitriaa Domiaioiis.Souvena 

Double Ducal 

Hungarian d> 

ivaria, — Caroliti 

Max d'or, or Maidmilian . 

Beme, — Ducat, double in proportion 

Pistole , . 

'Brazil, — Johannes, i in proportion 

Dobraon ' . 

Dobri 

Moidore, i in proportion . . 

Cruasdo 

BmastDick. — Pistole, double in pro'n, 

"Ducat 

Cologne.— Ducat 

'CoSintia.— Doubloon . . . 
mmaT&. — Ducal, current . , 

Ducat, specie 

Christian d' or 

Bast India.— Rupee, Bombay, 1S18 

Rupee of Madras, 1818. , 

pBgoda, Star 

'England. — Guinea, i in proportion 

Seven Shilling Piece . . 
'Jrance.— Double Louia, coin. b. 

Donble Louis, coined since 1786 

Louis. do. 

Doable Napoleon, or iO fran 

Napoleon, or 20 francs . . 
Frankfort on the Jtfam.—Ducat 
Geneva. — Pistole, old ... . 

Pistole, new 

iiioo.— Sequin 

HomiBi-g.—Ducat, double in pro' 
Hariover.— George d'or . . . 

Gold Florin, double in proportion 
Hi.;!o«i;.— Double Ryder . . 
Ryder 

Ten Guilder Piece', s'do! in' 
ilfa7(a.— Double Louis . . . 

Louis 

Demi Louis 

•Meii™.— Doubloons, shares in 



3 5i 

i i 
2 5» 



. 31 3i 

■ 21 as 

: 23 Oi 



3151 
3 5* 
2 5f 
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«.«.SO.CO,N. 


WBlstl. 


aEid' 


.... 


.^r. 












DnppiB or Piatolo 


4'li 




21 3' 


3 80 7 


Forly Lire Piece, 1808 . . . 




179.7 




7 74 3 


Tfaples.—Bix Ducat Piece, 1783 . 


5 16 


131.9 


2! U 


5349 


Two da, or Sequin, 17S3 . . 


130i 


37,4 


30 It 




Three do. ov Oncelta, 1818 . 


210i 


58.1 


33 3i 


349 6 


Nethsrlandi.—Go\'l Lion or 14 Florin 










Piece .... 


5 7* 


117.1 


33 


5 46 


Ten Florin Piece, 1830 . . 


4 7( 


93,2 


31 St 


4 16 


Pamw.— Quadruple Pislole, double 










Pistole or Doppia, 1787' '. '. 


18 9 


3S6 


21 


J6 63 7 


4 14 


97.4 






Do. do. 1796 . . 


4 14 


95.9 


30 3} 


4 13 5 


Maria Theresa, JSIS . . . 


i 3i 


89.7 


31 3i 


3 85 1 


Piedmont.— Pislole, coined Bines 1785 










half in proportion . 


5 20 


125.6 


31 2i 


5 413 


Sequin, half in proportion 


3 6J 


53.9 


23 25 


2 37 9 


Csrlino, coined since 1785, half 










in proportion 




634.4 


21 3i 


27 33 4 


Piece of 20 Francs, ealled Ma- 










PolaS.^^co.t '.'.'.'.','. 


4 3i 




SO 


3 56 4 


3 5i 


52.9 


23 21 


3 37 9 


'FoTtagal.—Dahiaaa 


34 13 


759 


23 


33 70 6 


Dobra 


18 6 


401.5 




17 30 1 


Johannes 


la 






17 6 4 


Moidore, half in proportion . 


6 33 


153.3 


31 3i 


6 55 7 


Piece of 16 Testoona, or 1600 rees 


3 fi 


49.3 


93 


3 13 1 


OldCrusadoof400rees . . 




13.6 


3131 




NewCruaadoofiSOrees . . 


16t 


14.8 


313} 


63 7 


Milree. coined in 1755 ; . . 


19( 


18.1 


31 3S 


78 


New Dobra 


17 6 






16 35 3 


Joannese, double in proportion 


9 6i 




21 3i 


8 76 3 


Halfinnronorrion .... 
PieceoflSTestoona,oriaOOreeB 


116! 




213* 
31 3f 


4 37 1 
157 4 


Piece of 8 Testoona, or 800 rees 


1 4i 




3131 




PrUBsia.— Ducat, 1748 .... 


2 55 


53.9 


33 3i 


SS7 9 


Ducat, 1787 ...... 


3 5} 


63,6 




3367 


Frederick, double, 1769 . . 


8 14 


185 


31 3i 


7 97 5 


Do. do. 1800 . . 


814 


IS 4.5 


313 


7 95 1 


Do. single, 1778 . . 


4 7 


93.8 


21 2i 


3 99 9 


Do. do. 1800 . . 


4 7 


93.3 


213 


3 97 5 


Some.— Sequin, coined aince 1760 


3 44 


53.3 


33 3i 


335 


Scudo of the Republic . . . 


17 Oi 


367 


31 3f 


15 80 4 


J!u<s!a.— Ducat, 1796 




53.3 


23 3i 


3 29 


Ducat. 1763 


3 5* 


52.6 


333 




Ga d Ruble. 1756 .... 


1 Oi 


23,5 


23 


96 7 


Go d Ruble, 1799 .... 


18J 


17.1 


313* 


737 


GodPolcin, 1T?7 .... 


9 






35 5 


Itnperial, 1801 

Half do. 1801 


7 17i 


18L9 


33 3t 


7 83 6 


3 30J 




23 3i 


3 913 


Do. do. 1818 


4 3f 


9L3 


23 01 


3 94 3 


SoriiBifl.~Carlino,halfinproportion 


10 74 




21 It 


9 47 


5'as™y.— Ducat. 17B4 .... 


2 5J 


53!6 


33 3 


3 26 7 


Ducat, 1797 ...... 


2 5J 


53.9 


33 31 


3 27 9 
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».M..pr«..s. 


W=^L 


i„%"^ 


^. 


^1 


Augustus, 1754 

rt,. 1784 

SKils.—Omoe. 1751 ..... 

Double do. 1758 

•Spa™.— Quadruple Pietole. or Doub 
loons, 1772, double and single 
End aharaa in proportion . . 

Doubloon, 1801 

Pistole, 1801 

Coronilla, Gold Dollar, or Vin- 

Smedm.~huQat '.'.'.'.'.'. 
SujiisBT/flBd.— Pistole of Helvetic Re- 
public, 1800 . . 

Treves.— Daoat 

Turke^.—Seqam Fondudi. of Con- 
Btantinople, 1773 . . 

Do. 1789 

Half Misaeir. 1818 .... 

Sequin Fonducli 

Yermeebeshlek ...... 

Tu8ca«y.— Zechiro, or Sequin . 

Euspone of ihe k'm. of Etruria 
reafce.— Zeohino or Sequin, shares 

Pr«fin™j«rg"-Camlin" '.'.'.'. 


4 6t 

2 20i 

17 84 
17 9 

4 a; 
a 5 

4Sli 

3 5* 

3 5( 

2 5* 

isi 

3 5 

3 li 
3 5J 
6 17i 

3 6 
6 3i 
3 5 

2 5i 


93,2 
58.3 
117 

373 
360.S 
90.1 

51:9 

105-9 
53.6 

43.3 
43.9 
13.3 
42.5 
70.3 
53.6 
161 

53.6 
113.7 
51.9 

53,6 


20 li 

31 3S 
20 3 

20 U 
23 3 

31 2i 
33 3 

19 11 
19 0* 
16 01 
19 7 
3335 
33 3J 
23 35 

23 31 
18 2 
33 2 

23 3 


3 93 7 
3 97 4 

3 50 5 

5 42 

16 3 8 
15 53 5 

98 3 

4 56 

2 26 7 

186 8 
184 8 
53 1 
183 1 

3 3S 

6 93 9 

3 31 

4 89 8 
3 33 7 


Zurich.— Dacat. double, and half in 
proportion 



The foregoing Tatle is copied from the American Al- 
manac for 1835. It was originally compiled from the 
" Manual of Coins," published at the United States Mint, 
"Kelly's Cambist," and "Moore's Philadelpliia Price Cnr- 



The gold coins of the coiintries to which the star is pre- 
fixed, if possessed of the fineness prescribed, are made, hy 
the act already referred to, to "pass current as money, and 
to he receivable in all payments, by weight, for all debts and 
demands, from and after the 31st day of July, 1834." The 
other coins ia the Table are not made a legal tender; but 
they are sold at a certain rate per dwt., according to the 
purity of the gold. 
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A^iria. — Rix Dollar, or Florin, Oontieaiion . 

Oopftsuok, or 20 Creutier Piece . . . 

Hnlbe Copftsnok, or 10 Crentier Piece 

Baden, — Biz. Dollar 

Bavaria.— Rix Dollar of 1800 

Copftsuok 

Bransmcle. — Rii Dollar, Convmiioit . , . 
Denmark. — Ejltsdaler 

Maa-li, apeoie, or Half RyltsiJaler . . 
Mast Indies. — Sicca Enpee, Calcutta . . . 

Company's Rupee (1835) 

Bombay, new, or Sural (1818) . . . 

Fanam, Cauanore 

" Bombay, old 

" Pomiioherry .,..., 

Oalden, Dateli East India Company 
SyrZonif,— Crown (old) 

Crown (new) 

SbiJling " 

^<mce, — Frajie 

Genoa. — ScudoofSLire 

Mamiiirff, — 'Bin Dollar, specie 

Double Mark, 82 Schilling 

8 Sobmine Piece 

Manover. — Rii Dollar, Constitution , . , 

Plorin, or piece of ^, fine 

HoUand, — Florin, or Guilder 

12 Stiver Piece 

Florin of Batavla 

Ltibeci^. — Ris Dollar, specie 

Murk 

iucca.—Scudo 

jl/"ai(a.— Ounce of Emman. Pinto .... 

2 Tari Piece 

jlfifeji.— Scuiio of 6 Lire 

JKbrfeno.— Sondo of 1706 

Naples. — Duoat, new 

Piece of 10 Carlini 

Nelherlamds.—movla of 1816 

Poland. — Florin, or Gulden 

■New Cruaado (1809) .... 
ntems, or Piece of 120 Kees . . 



467.4 
397.5 
210,3 
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NAwes OF cm^s. 


';r;; 


V.lM. 




T2.5 


•fi 


Fortuguue Goionies.—Viean of S Macutes, of Por- 




350,8 


43 


Prasda-.—'Ri^ Dollar, OonvmtUon 


S59. 


86 


Florin, or Piece of | 


198.4 


51 




871.5 


1 no 






10 

84 
75 




312,1 

278.1 


Rouble of Aleiander (1805) 




334.7 


17 


SnrrfiHii!.— Soiido, or Crown 


S«j.-o((i'.— Kix Dollar, Convmition . i . . . 


368.2 






848.2 
370.9 


1 00 


Si)«»i.— Dollar 




38a.6 
407.6 


1 05 
1 10 


,S™ii«-ianrf.— Ecu of 4 Franien 


2^j-*w.— Piastre of 1818 


67.T 




JWea;^.— Lira 


63.4 


14 


Wurtemburg.—'S.is. Dollar, specie 


359.1 


06 


■Copftsuck 







9, A8T110K0MICAL MBASUKES. 

The denominatinna of CiitcuLAR Measuke, and of 
Time, are the same in ■ill civihzed countries. 

Every circle H divide! mto degiees (°), minutes ('), and 
seconds (")- Se(.oiils are usually suMivided decimally. 
A Signm Astronomy is 30 dogiees A Quadrant \» Qd 



The denominations of Time are Years, Mooths, Weulcs, 
Days, Hours, Minutes, and Seconds. 
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OF GREAT BRITAIN. 81 

Q year is 365 days. A bissextile, or leap year, 
is 366 days. A Julian year is 365i days. A tropical, 
solar, or eivil year is 365d. 5li. 48in. 49.7seo.' 

13. Standaedb of Great Bhitaih.'' 

1. MEASURES. 

Tte linear," superficial, and cubic measures are tJie samo 

as in the United States. The old wine, beer, and drymea- 

Biires have been supplanted by the 

Impeeiai. Liquid and Dky Measure. 
The denominations are Quaa-ters, Cooms, iBushels, Pecks, 
Otillons, Pottles, Quarts, Pints, and Gills. 



The imperii! st^udiii 1 gilku contims 10 lb. A 1 j; a 
of difatilleil water, temperature 62°, barometer a h s 
Its capacity is therefore 277 274 c in. Tl mp al 
bushel IS a (.ybnder, ot which the inner diam te ISJ 
inches, and the depth 8i in 

The following denomination? jf ■\YI^E Measure have been 
discarded undei the new system, viz the Tun = 2 Pipes, 
the Pipe or Bntt = 2 Hhd., the Hogshead = 63 Gal., the 
Puncheon = 2 Tierces, and the Tierce = 42 Gallons. In 
the old Beer Measure, 1 Tun = 2 Butts, 1 Butt = 2 
Hhd,, 1 Hogshead = 1} Barrels, 1 Puncheon = 2 BaiTels, 1 

• Somerville. 

" McCullQch, and Mm of CoiHs. 

' The Irish mile= 3038 yd. ; the Scotch mile = 1934 yd. 
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Bbl. = 2 Kilderkins, 1 Kilderkin = 2 Fii-kius, 1 Firkin = 
8 Gal. of Ale, or 9 Gal. of Boor. 

Coals were formerly sold by the Chaldron, ivhich was sub- 
divided into Vate, Sacks, and Bushels. The coal hushel 
held 1 qt. more than the Winchester bushel. Twentj-oEe 
chaldrons made a Score. 



1 = 21 = 84 = 252 = 75S 



In Dry Measure, a Last is 2 Wejs, and a Wey or Load 
is 5 Quarters. 

2. "VVEIGnTS. 

All weights are derived from the Troy and Avoirdupois 
pounds. The Imperial standards, and the denominations of 
Troy, Apothecaries', and Avoirdupois weigM, are the same 
as in the United States. 

Not only have the English no natwral standard of weight, 
but at the present time ttey have iw standard, tke Imperial 
Troy pound having been destroyed' by the firo which oon- 
Bumed the Houses of Parliament, Oct. 16, 1834," But tho 
bulk of water to whioli it is equivalent has been so accu- 
rately determined (27.7274 c. in.), that it could easily be 
restored. The length of the seconds' pendulum at Green- 
wich, may, therefore, be vei^ properly regarded as the present 
baas of the entire system of weights, measures, and cur- 
rencies, both of Great Britain and the United States. 

Avoirdupois weight may bo readily converted into Troy, 
or Troy into Avoirdupois. 

144 lb. AYoirdupoia = 176 lb. Troy. 
192 01. Avoirdupois = 176 az. Troy. 

A atone is generally 141b. Avoirdupois. But a stone of 

• Brande. ' Wada. 
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butclier'a meat, or flsli, is 8 lb. A stono of glass is 5 lb. 
A seam of glass is 24 stone. A truss of hay = 56 lb. A 
truss of new hay, nutil the 1st of September = 60 lb. A 
truss of straw = 36 lb. 36 trusses make a load. 

In weighing wool, 1 last := 12 sa^ks, 1 saek = 2 weys, 1 
wey = 6J tods, 1 tod = 2 atone, 1 stone = 2 eloTes, 1 cloye 
= 7 lb. A pack of wool contains 240 lb. 

8 lb. = 1 clo¥e of cheese or butter, and 56 lb. = 1 fir- 
kin of butter. A wey is 32 cloves in Esses, or 42 cloves 



3. ENailSH OK STERLING- MONEY. 
The denominations are Pounds, Shillings, Pence, and 
Quarters, or Farthings. 



A guinea is 21 shillings. A crown is 5 shillings. The 
coin which represents the pound is called a sovereign. The 
coins are the five-guLnea piece, the guinea, half-guinea, quar- 
ter-guinea, seven-shilling piece, double sovereign, sovereign, 
and half-sovereign of gold, — the crown, half-crown, shil- 
ling, sixpence, fourpence, threepence, twopence, one-and-a- 
halfpence, and penny of silver, — and the penny, halfpenny, 
farthing, and half-farthiag of copper.' 

A pound of silver of the English mint standard, contains 
lloz. 2dwt. of pure silver, and 18dwt. of alloy. This 
pound is coined into 66 shillings. A shilling therefore 
weighs 87.27 grains, and contains 80.727 grains pure silver. 
The standard for gold is 11 parts fine gold and 1 part alloy. 
The sovereign weighs 123.274 grains, and contains 113.001 

• In Scotland, a bodle = i- of all achiaoK = i of B hawlee = i of a 
plack =1 ^ of a penny. — Gregari/. 
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grains of pure gold. A sovereign of full weiglit is there- 
fore worth Si.SBS.' The guinea and its suhdiviaions Lave 
not been coined since 1816, 

14. — Standards op Fgancb." 

1. MEASURES. 

The standard imit of linear measure is the Metre, from 
which all measures and weights ai'e derived. It is intended 
to be equivalent to -fggg'jjBXiB of' the distance from the pole 
to the equator, and was determined by measuring the dis- 
tance from Dunkirl; to Eliodes.° The names of the multi- 
ples and submultiples of the unit, in all the tables, are 
formed bj the following prefixes ; 

Deaa prefixed, signifies 10 times. Deci denotes -^. 

ffecto " " 100 " Centi " jl^. 

Kilo " " 1000 " MUH " j^<^Tj. 

M^-ia " " 10000 " 

Thus the Decametre := 10 Metres; the Decistere = ^ 
St^rej the Hectogramme = 100 (Jrammes. 

The metre is equivalent to 39.371 inches. The milli- 
metre is sometimes called irait (line), the centimetre, doi^t 
(finger), the decimetre, ^(tfon^, and the decametre, jierc^e. 

The unit of superficial measure is the Are, which is a 
square decametre, and is equivalent to 119.6046 square 
yards. The hectare is often called aiyent (acre). 

• In 1838 a dispute aroae in the selllemenlofanaccODnl, which was 
Gubniilted !o arbiuadon. The charges were alJ made in English 
money, and the point in dispute was the value of the pound sterling, 
in oar own ourtenoy. It was decided by the refereeB, to be 84.858. — 
Mer. Mag. 

At the Custom -House, the sovereign is estimated at S4.S4 ; the pound 
of the British Provinces, Novo Seolia, New Brunswick, Newfound- 
land and Canada, at $4.00; the pound of Jamaica, Honduras, and 
Turk's Island, at $3.00 ; the pound of Nassau, at 83.50. 

"■ McCuUoeii, Enc. Amer., Hunt's Mer. Mag. 

• About 570 miles.— amt'j Mer. Mag. 
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The unit of solid measure is the St^re, which is a euhio 
metre, and ia equivalent to 35.3174 owhio feet, or 1,30805 
cubic yards. 

The' unit of measures of capacity is the Litre, whicli ia a 
cubic decimetre, and is equiTalent to 1.05676 quarts of our 
standard. The setter ia equivalent to the hectolitre, and the 
muid, or barrel, to a kilolitre. 

In the Syat^me Usuel,' the names of the ancient weights 
and measures are retained, together with the subdivisions 
into halvea, quarters, eighths, &c. The toise usuelle = 2 
metres; the pied or foot = i m^tre; the aune = 11 me- 
tres ; the boisseau = 12.5 litres. 

2. WEIGHTS. 
The unit of weight is the Gramme, which is derived from 
the cubic centimetre, and ia equivalent to 15.434 Troy 
grains. Ia the Sjsteme Usuel, the half-kilogramme ia 
called a livre, which is thus subdivided : 4 gros make 1 
once ; 16 onces make 1 livre usuelle ; 2 livres make 1 kilo- 
gramme. A •miUier = 1000 kilogrammes ^ 2205.48 lb. 
It is used for marine tonnage. 

3. MONET. 

Accounts aie kept in Fiints ind Centimes The nW 

denommatnn, ^ \t or Sous is sometimes uaed in acnunt'., 

20 scu'i bemt, iittd as a franc Ten centimes mitt i 



The ™bdiiisnii nf the franc, therefore, resembles our 
subdmsion of the dollai into dimes and cents Prior tc 
the resolution, the money was divided into ioui^d'ors, 
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ecus or crowns, livrea toumois, sous, and deniers ; the livre, 
when newly coined, being equivalent to the fraac. 



Tho gold coins now in circulation, are the double louis- 
d'or, the louis-d'or, the double Napoleon (worth 40 francs), 
the Napoleon, the 40 franc piece, and tho 20 franc piece 
the silver coina are the crown, half-crown, 80 sous, 15 sous 
6 livres, 6 franca, 2 francs, franc, and quarter-franc ; the cop- 
per coins are the 5 sous, 2 sous, sol, decime, 5 centimes, 2 cen- 
times, and centime. The mint standard for both gold and 
silver, is -j^ fine metal, and y'g alloy. A kilogramme of 
standard gold Is coined into 155 twenty-franc pieces. A 
kilogramme of standard silver is coined into 200 francs. 
The Cuatom-House valnafjon of the franc is SO. 186. 

4. SUBDIVISIONS OF THE CIRCLE AND OF TIME. 

"With the introduction of the decimal system of measures, 
weights, and money, an attempt was also made to change 
the divisions of the circle and of time. Each quadrant of 
the circle was divided into 100 degrees (making 400° in 
the entire circle, instead of 360"), each degree into 100 
minntes, and each minute into 100 seconds. A series of 
logarithmic trigonometrical tables, to correspond with this 
system, was eomputfid by M. Borda, and a compendium of 
hie work, with the logarithms extended to seven places, has 
been published. 

Each of the 12 months was composed of three decades of 
10 days each, and at the end of the year, five intercalary 
days, (in leap years six days,) were added. The day was 
divided into 10 bonis, the hour into 100 minntes, and the 
minute into 100 seconds. After a short trial, the attempt 
to introduce these changes entirely failed. 
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15. Miscellaneous Table ''op Measukbs, Weiohts, 
AND Moneys or Aoooust. 

1. AciPUico.- — See Mexico. 

2. AiEXANDTUA. — The yard Or ^'t ^ 26.8 inclics. The meEtBOres 
for com are the rhebebe ^ 4.86* Eng. bufihola, and the quiUot or 
kialoi = 4.729 bushels. The cantaro or guintal= 100 rottoU; but the 
rottolo haa four <iiffereiit values. Tha rotlulo /or/ora = .93i7 lb. 
At.; 1 ro(tolo2ajcfmo = 1.3851b. a7.; 1 j-o[(oio2aii™ = 2.07!b. Av. ; 
1 Toltolo mina = 1.67 lb. Av. 

MoBBT. — Aooountfi are kept in wrreni piastres. 1 piastre =■ 40 
paras or medini ; 1 medino = 30 asyera, or 8 borbi, or 6 ffrU. A 
^I'se contains 25000 raediui. A piastre is irorth about 6 centn. 
Large pojments are generally made in Spanish dollars. 

3. Amcant. — The yard or «a™=r4_pai!J!M = 29.96 inohes. In 
Uqaid TaeasnTe 1 Bantan)^& medio! ^= 16 qtiariillos =S, Ob Eng. nine 
gallons. The tonnelada or ton = 2 pipes := 80 arrobas = 100 oanta- 
ro9. In dry measure 1 cakii = 12 barckillas = 86 medios = 192 
quartiiios = 7 Winch, bush. The cargo = 2 J suinlals — 1 arrobas. 
The arrohft = 27 lb. 6oz. At., and contains 24 large pounds of 18 
Castiliaa ounces, or 36 smull pounds of I2oz. each. At the Cus- 
tom-House, the orroba ^ 251b. of 16oz. each. 

MoHBT. — Accounts ore kept in Ubras of 20 aueldos, each sueldo 
contMuiBg 12 dineros. The libra or peso ^ 10 reala ^ 272 maravedii 
of plate or 513 maravtdk vdlon =^ 78 centa. 

4. Amstebdah. — In 1820, the French sjatem of measures and 
weights iraa introctucedinto the Metherlanda, the uamea only being 
chdnged. The unit of Long Measciib is the elU, which eq;ual3 the 
French mitre. Its decimal diTisione are the palm, dtdm, and 
ttreep (corresponding to the decimetre, centimetre, and milli- 
mt^tre), and ita decimal multiples, the Toede and myle (correapond' 
ing to the decam&tie and Idlomitre). The unit of Sqitaee MeA' 
snitE is the vKrkcmte elle or square elle, which equala the French 
eentiofe or m^tre oarr^. Its divisions and multiples are the vier- 
kante palm, vierkanle dmni, vierkatiie sire^, vierhmte roede,aud mcr- 
katiie bunder. The vierkanto bunder =; I Arc. In MEAsnius ot 
Capaoitt I kubicke elle ^ 1 slh-e. Its divisions are the kuhkfce 
palm, daim, and atre^. A k. elle of firewood is called wisse. In 
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Det MBAsnuB, I hop = 1 Hire. The maalje, schepel, and mudde, or 
Kffli, correspond to the dsciliire, (hcatilTB, and hectolHre, In LiauiD 
Mbasiibb, the kan, maalje, vatgerhoede, and vat. Hie reepectiTely 
equivaleDt to the litre, dedUire, smiiilitre, and heciolUrr:. The laii, 
or measure for com, ^27 midfrfen. The onm, liquid ineasuxe, ^i 
ankeri == 8 steckam = 21 aiisrfcfo = 64 itoopen := 128 mingles ^ 258 

J!!!l(CJ=180!i'(™9. 

The WsiaHis are the viigljs, konel, load, ons, and pond, corre- 
sponding to the gramme, decigramme, dscttgramme, hectogramme, and 
Mlogramms. The last for marine tonnage = 2000 ponds. The 
apolhecarj's new pound =r6T87 grains Troy, or 376 grammea, and 
is subdirided as the English apothecary's pound, into ounces, 
,drftma, soruplee, and grains. By the old method of calculating, 
100 lb. Amsterdan) = 108.928 lb. AToii-dupois. 

Monet. — 100 cents ^1 florin ^gf*. 40. AooountaareKometimea 
kept in Flemish money. Ipoand^ 6 florins = 20 sohillings ^120 
stivers = 240 groats = 1920 penninga. 

5. Ahtwbep. — The same as Amsterdam. Of the old weights, 
which arc still ooeaaionolly referrail to, the gmnial of 100 lb. = 
lOSJ lb. Av. A sohippound is 3 quintals. A stono is 8 pounds. 
Of the old measures, 1 Iai( = 37j!'!VfeJ5^ ISOmaeicn = about 9J- 
imperial quarters. A barrel = SSJ Eng. gallons. 

6. AoABia. — See Bussokah, Djidda, JIocua, Musoat. 

7. AusTHiA.^Sco Thiestk. 

8. Banokok. — 1 fafkom = i eabils^^Sspans^illifinger-bi-cadlk! 
= about 6 J ft. Eng. 20 fathoms = 1 een, and 100 sen = l ynia. 
In weighing, Ipieul =: 60 callies = 13SJ lb. av. 

MoKBy. — The currency consists only of silver and cowrie shells. 
1 bat or tical = 4 salungs = 8fuangs = 16 aing-p'hais = 82y'Aaf- 
nuitgs = 6400 Ma or cowriei = 66 cents nearly. 80 ticnls make 1 
catty, and 100 catties make 1 picul Gold and silver are weighed 
by BBiall weights which have thesaioe denominations aa the coins. 
The p'hai-nnng is then divided into 82 sagas, 

9. Bahcklona. — The yard oi cana=^S palmos =^S2 guarlDS =^21 
inches nearly. The qiiarlera, or measure for groin ^ 12 eortaaes ^ 
iSpieolim ^ .285 Winch, quarters. The cafjfl or liquid measure = 
12 cortanes or airobai = 2i cartarmas = 72 mitadellas =32.7 wine 
gallons. 4 cargaa ^ 1 pipe. 

MoHBT. — 1 libra = 20sM«Hos ^= 240 dimros =^ 480 mallaa = 68 
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Tcales deplala Catalan, 

10. Batatia. — Tlie Chinese weights are ased, (the picnl and 
catty), but the pioul is considered equal to 136 lb. At. Accounts 
are kept in florins orgoilders, and oentimeB. The rupee ^$0.44. 
Tha rii dollars; 48 stiTers = 50.76. See AMSTBaDAM and 

CiHTON, 

11. Belgh™.— See Antwekp. 

12. BEHOAt. See Calcutta and Mabbab. 

13. Bubao. — See Cadiz. 

li. Bombay. — I gia ^ IJ hatks = 24 tuseoos = 27 inches. In 
salt measure, 1 raih = 16 annai = l&OOparah^ = 16800 adovilki 
= 2572176 cub. inches or 40 tons. In grain measure, 1 candy = 8 
parahs = 5S pailiea = 224 seer^ ~ 448 t^pree^ — 16Qlb. I2oz. 
12.8dr. ay. In liquor measure, 1 maurtd = 50 seers ~ SOOO rupees 
r= 761b. lloz. 18dr. At. In weighing all heaTy goods except salt, 1 
mound = 40 je5r! = 2880 i:imi-« = 281b, Av. In pearl weight, 1 
fanlc = 2i s-utt6i<3 = 8S0 tuckas = 72 Ttoj grairiB. Ingold and sil- 
Ter weight, 1 tola = 40 walla = 179 gr. Troy. 

Money. — AccountB are kept in rupees. 1 nipee = 4 guarlers = 
400 1-eas = 16 cmnas = 60 pice = 60.45. An urdee is 2 reas ; a 
doreea, 6 reaa ; a doogansy, 4 reas; aifliddca, 8 reas; a paunckea, 6 
rupees ; a gold molim; 15 rupees. The annas and reas are imagi- 
nary moneys. 

15. BnAiit.— Same aa Lianow. 

16. Bbbmen.— 1 eH ^ 2 feet = 22.76 Eng. inches. 1 last = 
4 quarts = 40 3ch(^as = 160 vieriels =<>iOspinis = 80.7 Winches- 
ter bushels. 1 oxiioft = IJ tiercel = 6 outers = 30 viertds = 264 
qaaris =: 58 Eng. wine gal. An ahm ^ 4 anhers. The commer- 
cial pound = 2 marks = 16 ciinees ^ 82 lothi. 100 lb. Bremen 
= 109,8 lb. Ar. A shippound = 2J ceiitn^s = 200 lb. A waaya 
ofirou = 1201b. 

MoKEY. — 1 thaler or ris dollar = 72 grooies = 360 swares = 
S0.78J. 

17. Buenos Atkes. — The same as Cadiz. 

18. BuBMAH. — See Eahgook. 

19. Btfsiure, — The leagiie or paramns = 3tn. Sfitr. 25r. The 
royal gia, or cubit ^ 373' iuehes. Tin 
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The artaba or principal com measuve = 16 bushels nearly. 
Pearls are -weigbed by the abias^2\gr. Troy; gold and silver 
by the mitcal ^ 3dwt. Tery Deafly, The maund sham ^ 2 maunda 
(iiirM = 13iIb. At. at the Cuatom-Houae, or 12ilh. at the bazaar. 
It ia used by dealers in sugar, ooSee, copper, and all sorts of 
drugs. The mtmiid mpra is 7f lb. at the Custom-House, and from 
7J to 7 Jib. at the bazaar. It is used by dealers in rioe and other 



= 100 momoi5tJis = about 52. SO. 
Thet. 

20. BossoEAH. — The Arabian mile == 2148yd. The Aleppo 
yard, for sillns and woollens =. 2ft. 2.4in. ; the Hadded yard, for 
cottons and linens, = 3ft, Ift 2in. ; tJie Bagdad yard, for all par- 
poses, ^2ft. 7.6in. Gold and ailver are weighed by the cAeA^'^ 100 
«iiscafe = 7200gr, Troy. 1 oke of Bagdad = 2i vaUas — iliot. 
Av.; lmaunrfo!(crM = 28JIb. At.; 1 mounrf so^ or sme = 901 lb. 
Av. ; 1 calra of indigo ^ 1381b. 15oa. At. These are the weights 
used by the European merchants settled at Bussorah; they diifer 
a little from those used by the Arabians. 

MoMET. — Accounts are kept in mantoodis of 10 danims, or 100 
fioiise. 1 tomans 100 m(!moodJs = $8 nearly. 

21. Cadiz— 100 yards or !Joro« = 92f English yards. The 
common hgua^SWl va/ras; the legid legua^^OO varas. In com 
measure 1 cahiz == 12 fanegas ^ 144 celeminai ^ 576 guarlSlai = 
l.fi76 bushels. In liquid measure 1 caniaro oi arroba^S azumbra 
= 32 guorM'^iw. There are two arrobas, the greater and the less, 
the former = 4J, the latter = 8J wine gallons. A moyo of wine 
^16 arrobas. A ioMa = 30 arrobas of wine, or 88J of oil. A 
ji^B = 27 arrobas of wine, or 34} of oil, 100 lb. Castile = 101 J lb. 
At. The ordinary gmniai is divided into 4 arrobas, or lOOlbs. 
of 2 mtcrca ea«h. 

Money. — Accounts arc kept by the real of old plate, of which 
there are lOf inthe^eso duro or hard dollar. The real = 16 quintal 
or 84 mjiravedis. The diicado de plata, or duoat of plate, is worth 
11 reals. At the U. 8. Custom-House the real of plate is esli- 
matod at $0.10, and the real Tellon at $0.05. 

22. CAaiiABi.— The_paim= lOJ ir 
measui-e= Ibu. lipk-Eng. Icantaro 
= 93 lb. Ooz. 8dr. At. 



Hosted by Google 



§ 15.] MISCELLANEOUS TAliT.E. 91 

Money.— 1 lii-a= i reali=20 boM= SO. 18 6. 19 real! mate 

23. CALcnTTA.— 1 coM= 1000 futlioms = 4000 ciiiits = SO0O spans 
t= 24000 !iand3= 96000 finffers = 23S000 barleycorns or Joiob= Im. 
Ifur. 3j'jyd. In Cloth Mba9UB.b 1 jru2 = 2 hauU or i^iiM = 16 
yfteriaA3 = 48(wi^;;os = 144yiJj'6e<=:ly(l. Eng. In Sqcabe Mbab- 
HftB 1 %paA = 20 eo»aAs = 320 eHHacfo=1440 sq. ft. A cMt- 
tack is 6 oubita or hauts in length, and 4 in breadtli. In Ghain 
Mbasuss 1 MoAoo»i=16 8oaUiea = d2Wi palHea=12&f)(i raiks^ 
51200 ftAo<Hiii = aO iawrar maundn. In Liruid Measure 1 bazaar 
maimd:^^ pussareet or meiM«rei = 40 !eei'»=lCO^oufflSj oryic«=640 
efti(iac4»r^8200 sf'ceo wc^A(, Weiohtb.— 1 maiind = iSi ieers=:QiO 
chittacks=Z20<i tineas. Tho factory inaund= T4H), lOos. lOfdi. 
Ay.; thebaiaar inannii = 82!b. 2oi. l/e'Jr- In Gold anb Silvbk 
Weight 1 a7ina=6^raitie3=26dkaita<irfframf=100p'nnMos; 1 sicca 
= 10mossas = 80 rutUes; 1 lo/aA=100 ™Hie« = 224.588gr. Ttoy. 
1 jBoiur = 166J raKJcs. 

Money. — Aeconnta are kept in bJcob, or in current i-upeea, wiih 
tiieir subdivisions, annaa and pioe. The sicca rupees bear a batta 
(premium) of 16 par cent, over He current. 1 poW ™oi«»' = 16 
eiccB rupees = 64 ca!iawts=256 animj = 3072 pi'ce or 1024 yuniis = 
20iS0 gjindas. 4 cozeries {a epeoies of ahell) make 1 gv-nda, and 
2560 com-ies = 1 cuiTent rupee. A euirent rupee ia worth about 
44 eeats, and B aicca rupee, gO.flO. A lac of rupees = 100000 
rupees. A crore = 100 Incs. 

24. Canaba. — See Qdbbeo. 

25. Cakioh.— 1 Zi = 180/(MAoms = 1800 Chinese /eei = 1897J 
Eng. ft. 1 eonid 01 eobre = \li paaU = \i\ inches. There are no 
liquid or dry meaaurea ; all artioles that are uaually sold by those 
measures, being sold in Canton by weight. 1 piciil^ 100 cailies 
01 sins =1600 taels or ^/angs = 16000 mace or tchem ~ 160000 can- 
darinei or Jimns = 1600000 cash or lis = 188^ lb. At. The mace, 
caudarine, and cash are money weights. 

MoHET. — Accounts are kept in taels, iiiaoe, candarines, and 
cash. The cash is the only coin made in China. It is composed 
of 6 parts of copper and 4 of lead, and is oast with a square hole in 
the middle, so as to be strung on a wire or string. The circula- 
ting medium consists principally of cut Spanish dollars. In cal- 
culations of prices, and of accounts between foretgnei's and native 
merchants, 720 taels = glOOO. In weigiiing money for payments, 
715 taels = §1000, esccpt to the Company's treasury, when 718 
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taela = glOOO, or to native merohaiits, not of ihe oo-tong, or to 
ship and house compradors, wlien 715 taelB=iS1000. Ataeloffine 
silver should be -worth 3000 oaah, but on account of thair conve- 
nience their price is often so much raised that only 750 are jpven 
for tt tael. In the Cnstom-Houae estimate, the tael = S1.48. 

26. Cape Tows.— 13 Ehynland inckea — l MhyitZmd foot ; 27 
Rhynland inches =^\ BMch ell. In sqnare measure, l!iiorgeti=6W 
rooi& = 86400 square fed ^^12iil&00 square inches. In corn meas- 
ure, 1 load^ 10 miiidi= 40 schepels ^ 30bu. 2pfe. 6qt. yerj nearly. 
In liquid measure 1 leaguer = i iianjj = 16 anJeers = 2ii6 fiatki =a 
152 wine gallons. The weights are derived from the standard 
ponufl of Amaterdam, the ioot,=-^^ of a Dutch pound, being 
regarded as the unit. 

Money. — Accounts are tept eitliec in pounds, shillings, pence, 
and farthings, {as in Great Britain,) or in rii ilollara, schillings, 
and stivers. 1 m d!iUar = & sckillmga=^4^ stwer!i = U. 6d. 

27. CEYI.ON. — See CoLUiano. 

28. Chili. — See Valparaiso. 

29. Crib A. —See Canton. 

30. Chkistiahia,^ — Measures and weights, same as at Copen- 
hagen. 

Monet. — 1 species ilollarT=120 s/cilliiigs — $l.OQ. There are no 
golct coins made in Horway. 

81. CiviTA Vecohia. — The Koman foot = 11.72 inches English. 
The canna = 78.S4in. The builders' canna = 87.96iu. The 
bar!-d = i2Ml imp. gallons of wine, or 13.61 imp. gals, of oil. 
Thasomoof oil = S6.18 imp. gals. The rubbio of oo™=^B.14S 
imp. gals. The libra or pounds 12 ond= 6912 grani = 52S4ge. 
Troy, There are three caniaroa or quintals,.— of 100, 160, and 
2501b, The miglir^o = l(im libre. 

Money. — 1 scudo ^W paoU=100 bty'occhi— $1.00. 

33. CoLUMBO. — The principal dry maasurca are the seer, which 
is a perfect cylinder, 4.35in. deep, and 4.S5in. diameter, — and 
the pairah, which is a perfect cube, its internal dimensions being 
11.67in. on every ^de. The liquid measure, the weights, and 
the money, are the same as in Great Britain. A leaguer or leggsr 
i=150 gallons. A caady or iai(ij' = 5001b. At. A fiic doUarz= 
Is. 6d. 

83. CoKsiABTiNOPLE. — ThcjjiA" Dr pike is generally estimated at 
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4 of a yard Eng, The &em = 1826yd, ; tiie Turkiali m!lo = 1409jd. 
Tn com measure 1 foHm = 4 ii3loi—S.7Gi'bxis\ieia. Oil and other 
liquids are sold by the alma or wie(«?" = lgal. 3pt. 

Weights. — Irottolo = 17QdTam3; 1 oke^ 2.272 rotloli; 1 quintal 
or can<!iTO==7Jiaimat!3 = 44 oJ;t3 = 124 lb. 7|oi;. At. The quintal 
of cotton is 45 oteB = 127.2Ib. At. 

Money,-— 1 piastre = Ad paras =^12fi osper* = aliout 4 cents. 
The piastre is eiceeiiiiigly variable in ils yalue, those ooinod in 
1764 being worth S0,60,'and those coined in 1832 being -worth 
only $0.03. A bag of silver =i 500 piastres. A bag of gold = 
30000 piastres. 

84. CoPENKAQEN.— The Danish ell ^ 2 Mhinelatid feet = about 
25 inches. The Danish mite =^ 8244y<it. In dry measure 1 last 
= 12 loendfs or Ions = 93 aoheffela = 884 mertela = 47^ bushels. 
In liquid maasara 1 gaai-ier ^ 2 pipes = 4 hogsheads = S ahms or 
ohms = 24 ankers = 240 gallons, yery nearly. A fader of wine 
•=. 680 pots = 237J gallons. I sMpponnd -= 20 Impounds — 320 
peloids = 852.8 lb. At. 

MoBEl. — 1 Tic dollar = 6 mwcs -= 9S skillvRgs, The rigsbank 
dollar = 50.52. But the money generally used in commercial 
tcansaations is bank money, which is at a. heavy discount. Tha 
old dx dollM', or species daler, is woiUi $1.05, 

86. Cuba. — See Havana. 



= 22.0 Eng. inches. The 
EJiini-land or Prvssian foot = 12.858 Eng. in. The Prussian or 
Berlin ell = 25J Prussian inches. The Prussian mile ^ 4.8 
English miles. The ;as( of grttin = 3f niD;iei-« = 60 seJ^£is= 240 
vfertels^ 960 mehen^Ql bushels. The last of beer= 2 fuder^ 
i both — 6 hogsheads = \2 a!ims = i8 ankers — 2iO quarts ~629g3,\B. 
lp^e — 2 ahms. The ahm of ■wine = 39J gallons. 1 lispoimd= 
16i^Dnni& = 264 o!j«cea = 8448 loths = 17li). At, 1001b. Dantzio 
=il08.Blb. At. 1 sliippotind=^S cenin^s^ ^30 pounds. 

Money, — 1 dialer o^ dollar = 80 silver ffroschen :=S60 pfennings 
=^S0.69, Aoconnts are still sometimes kept in gnldsns, guilders, 
or j^orins, 1 rtc dollar = Sfi>rins = 90 groscAen=^270 schiUings-=. 
1 620 pfennings = $0,49. 

37. Dbnmabk, — See Copeshagim, Elsineuii, 

88. Djidpa. — See Alexasdbia, 

39. East Indies — See Bohbat, CALOtriTA, Mabkas, Tatta. 
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41. Elsihecb.— The same as Copbnhaoen, 


oscept ti 


at the 


dollar ia dWided into 4 oMs instead of 6 mai-ca 






42. Oaiacz.— See Constantinople. 







48. Qbkoa. — The palmo=^^ 725 inohaa. The canaa pkcola, 
used by tcadeamen mid maaufacturers, =^ 9 palmi; the aaina 
grosw, used by merLhants =12palmi; the Cnstoni-Honae canna 
= 10 palmt. The bTaeeto=^2i palmi. In dry measure 1 mtna = 
8 gHarte = d@ goiabette=^S^ bashels nearly. 8alt is sold by the 
mondiao of 8 mini. In liquid measnre 1 meKoroio =^ 2 SariHa:= 
200 piaie = SSi gallons. The bariUa of oiI = 17 gaUona. The 
pound IB of two sorts ; thepeso «o«!7e — 4891Jgr. Ti'oy, for weigh- 
ing gold and silver, and oommodiiies of Email built, — and the ^(so 
ffrosso, for weighing bulky articles. The oantaro of 1001b. peso 
grosso = 76 lb. 14oz. Avoir. 

Money. — 1 lira /iaiiana = 100 cenlesimi^^l French franc. The 
lira was formerly divided into 30 soldi, and the soldo into 12 
deitari. Sales of merchandise continue to be made, for the most 
part. Id the old currency. 6 old lire di Ja?!co = 5 new lire very 
nearly. 

44. Gebmany. — For weiglits and measures, see Beembn, Dant- 
zia, and Tkikstb. The German short mile = 0859 yards; the 
German long mile=- 10I26jd. ; the Hanover mile = 11559jd. ; . 
the Hessian mile = 10517yd. ; the mile of Saxony =^ 9905yd. 

Money.— The gold (Iueat=:§2.2i. The fioHn or guildeT^eO 
kreutieri =:2i0 p/emiinsi. By the Cuatom-Housa valuation, ilie 
florin of Nnremburg, Frankfort, and the Sontliern States of Ger- 
many = S0.40; the florin of Augsburg, Austria, and Bohemia, = 
S0.485; the florin of St. Gall = $0.40a6. The thaler or rix 
doUiiT = SO grosehm — 360 pfen ff Th h 1 f '5 y 
PruB^ and the Kortha Stat f C m = $0 6=» TI 
guildur of Surinam, Cur t, E q b d D m 

divided into 20 itiv^s ofl Pf J h Its 1 fl 

ting, but doea not differ m t llj f m th t f h G m 

45. GiBBALiAK.— 'Weight i m m B „1 1, 
except tlie iBToio^251b. Av., and the fanega for grain, :=l|bn. 
Wine ia sold by the gallon, 100 of whioh = 109.4 U. S. gallons. 

Money. — Aocounts are kept in current dollars, (jissos,) divided 
into 8 reals of 15 quartos eacli. 12 reals currency make a coh, or 
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hard dollar, by which goods are bought and aold ; and 3 of these 
reals^^S Spanish reah vellon, 

46. Gbebce. — See Patbas. 

47, Hambcrgh.— The Hamburgli foot = 11.289 inches. The 
RhinSland foot, used by en^neers and land surveyors, = 12.30in. 
The Brabant ell, used in the measurement of piece goods, =27.586 
in. A ton of shippings 40c. ft. Dky Measubbs. — 1 sIo«j! = lJ 
ia!< = S msps=^Sf) sckeffeU ^^W fast ^= 180 Aim(mi! = 720 spmle^= 
= 134. 4bu. LiftDiD Measubks. — l/u(fcj- = eaAinj=24anJsr«or 80 
■euBers='120 OTfl-feii = 240 stubgena =: 4:60 kanem = %60 quarders^^ 

1920 oe€^eU = 22^ga[. V. S. Afaes of wme = 4 iJrftofla=6 tierces. 
All oxhoft or liogaheaiJ of French wine = 62 to 64 stubgeus ; an 
oihoft of brajidy = 60 stubgeus. A pipe of Spaniah wine ^= 96 to 
lOOstubgens. Atunof beer = 48atubgena. A pipe of oil = 820 lb. 
■Whale oil is sold by the barrel of 6 atei:han=:82 gallons U. S. 
TVeights. — l«A^0M«(i=2J cenlaera ^^20 li!po«nila=280 poattds 
= 4480 ounces = 8960 lotha ; 100 Hanibm-gh pounds = 106.8 lb. At. 
In estimating (he carriage of goods, the ehipponnd is reckoned at 
SSOlbs. In things sold by umnber, a grass thousand t=1200; a 
rmg:^2 gross huTtdred^=2iO ; a amali (Aou9aii(i=^1000 ; a shock 
=^8 3fe^7S = 60; a j)'0!s = 12 dozen. 

Money. — 1 niora^IO soU or schillings lub^ =:^'1'32 pfennings hibs. 
Accounts are also kept, particularly in eschanges, in pounds, 
schillings, aoApence, or grotsa Flemish. The pound consists of 2J 
crowns, 3f thaUrs, 7i mores, 20 scMUings Fiem. or 240 grotes Fleni. 
The moneys in circulation are divided into banco and cuiTent 
mojiey. The former consists of sums credited by the bank to 
those who hare deposited bullion or specie, and is worth an agio 
or preminm over onireut money. TMs agio is usually about 23 
per cent., but is constantly varying. Of the coins in circtdatjon, 
the nx dollar iflnco =; about S1| and the rix doUat i!!«Ten<=^$0.80, 
are the most common. The Halnburgh gold ducat = $2.07. The 
maro baneo = S0.36, according to the Cugtom-House valuation. 

48. Havana.— 108 varas^lOO yards. 1 fancga = 3 bushels 
nearly, or 1001b. Spanish. 1 quinlal^i iMTiJios = 101f lb. At. 
All avroba of wine or spirits = 4.1 U. S. gal. nearly. 

Money. — 1 doUar^S reals plat6 = 20 reals veUon=$l.liO. A 
doubloon =^ $17. 

49. Hayti. — See Pout au Pkiwce. 

^ Labs is a contiadion for money of Lulicck. 
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50. IIotr.AMD.— Seo AjiisTiiKiiAU. 

51. Japajj. — See NaJiaASAOa:!. 

52. Jaya. — See Batavia. 

53. KBnigbbkbo. — See Dantho. 

64. LAacArBA.— Weights and measures tlio same as in Spain, 
with tlie esoeption of the British Imperial gallon. 

MosET. — The currency oonaiata of silver ■ money, oalled inaai- 
quena. 1 doBar = 8 reals = §0.75. The mojiey is very unequal in 
weight ajid purity. 

65. Lbqhobn. — 1 i/ffioe!0 = 20 aoMi=GO quaCtrmi = 24S} dsiari 
= 22.93iuohes. Jbe cimna = ibraeci. The Tuscan mile = 1808 
yards. 1 Sanis = 20 JiaseM — iO boccaU= 80 mes3etle = 12 V. 3. 
gaJ. TheioWieof oil=lfl;ffflsofti=8.83U.S.gal.; it weighs about 
161b. At. Alargejarof oilcontainaaOgaUons; it small one 15 ; 
ancl a box -with 30 bottles contains 4gal. Corn is sold by the sack 
or jiiceo = 2.0739tm, U. S. The pound is diyided into 12 ouuoes, 
66 tiraohms, 288 denari,and 6912 gcani, and is equal to 5240gr. 
Troy. TheqaintKl or cenfina/o^- 100 ^o)m(£! = 74.8841b. At.; but 
in meroantile transacWons, on acoonnt of tares and other allow- 
ances, it is usual to estimate 100 lb. of Leghorn =- 77 ib. At. The 
cimtaro ia generally 1501b., but a oantaro of sugar — 151 lb. ; of oil 
= 88 lb fb dy = 1201b.; of stock fish, and some oilier arti- 

1 =-1601b Th to = 81b. 

M — A t e principally kept mpeize di otto reali, (ot 

11! f 8 1 ) th peiza being divided into 20 soldi or 240 

d Th ; another money of account, cbiefly used in 

inf t t d subdivided like the Jiezza. Ipfij3a = 5| 

I Th m y t Leghorn have two values, moneta buona, or 
the effective money of the place, and moneta Imiga, whioh is worth 
Tj's more than monela bvoita. The peiia of account = $0.87 ; the 
jiezza luaga^$0M7S. The Tusoan smcfo or crown = gl.05. It 
was subdiTided like the peiia, 

56. LiKA. — Sea Cadiz. 

57. Lisbon. — 1 iri!nfii = 2 vai-as = S^ eouaiJis or eHbits = 10 
jioZ!n&s = 86.4 inches. Ihe palmer 2 pes or feet. The legoa'= 
6760yd. In liquid measure,! tomi£lada=-2 pipes = 52 almndss; 
1 baril = 18 ahmidet; 1 abaude='2 pBte£='i2 etatadaa = i% guar- 
WMo3 = 4.87gal. U. S. The value of the almude in different parts 
of Portugal varies from 4J to 6f gallons. The principal dry meas- 
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nre is tlio niD^o = 16 /Kncyos => 60 oZgui^res = 2i0 g-j,arloe ^ 4£(t 
eslemi$'=23.0S'b'a. IT. S. The alquifire varieB in iJiffei-ent parts of 
Portugal from 8.07 to 3J dry gallona. 1 quintal=^i iMToifls="88 
armteU or pounds = 176 marcs = liOB ounces = 89.047 lb. Ay. 

Money.— 1 valrei^lOW) reft! = 51.12 in silver. The milree of 
the Azores ^$0.83^; the milree of Madeira = $1.00; the mili-ee 
of Briuil is fluataatmg in value. In the notation of accounts, the 
milrees ore separated from the roes ty a creased cypher 
the milrees from, the millions bj a colon (:), ik\t.s, Rs. 2. 
= 2700 milrees and 600 rees. The cnisado of exchange or old 
crusado = 400 rees; the ™iu crusodo = 480 rees; the (es(oon = 100 

68. Madras,— The joj'cs, com measure, = 80i>ai-ffl/ =400 
eiiis = 187bu. TJ. S. nearly. The marcal = ii puddies^ i Um-k 
When grain is sold by weight, the garce = S266Jlb G Is 
are weighed by the cand^ of 20 maunds!= 600 lb. Av, 1 m d= 
8 M3 = 40 seers = 320 poUami = 3200 pagadas. Thes m th 
weights adopted by the English, but those used in th J h 
(the territory round Madras belonging to the Comp ny ) and n 
most other parfs of the Coromandel coast, are called ) M I b 
weights. They are the gursay or garce = 2f> baruays ihe — 

400 maramghs or -nuarnds = 9646 j lb. Av. The mound— 8 y 
ifla= 320 ^iJi;ama= 3200 varakmi. 

Monet. — The East India Company ajid European m h t 
keep their aecoonta at 12 fanams the rupee. Ipagod = J ^ 
.= 42/anflmB= 3360 cash. The star (or currmt) pagndu^ial.bi. 

59. MAEAnAB.~-See Madras. 

60. Malacca. — See Sikgapoee. 

61. Maiaoa,— Theo!To6aorctnj;o™ = 4.19gal. CJ. 3. Theregu- 
lar pipe of Malaga wine contains 85 arrobas, but ia reckoned only 
at 34; a bota of Peilro Ximenea wines=63^ arrobas; a bota of 
oil is 43, and a pipe 36 arrobas ; a sarga of raisina is 2 baskets, 
or 7 arrobas; a cask contains as much, tliough only called 4 
arrobas. For other measures, weigiifs, and coins, see Cadiz. 
Aceounts are kept in reals of 34 maiavediB vellon. 

62. Malta.— lcoHiio = 8pa&ni=2^yd.' The Maltese foot = nj 
inches. The caffiso or measure for oil = 5Jgal. U. S. The salma 
of corn, etrickon measnre,=:8.22bu. TJ. 8.; heaped measure is 

" This ia the allowance usually made by merchants, in convening 
Mai la in 10 English meusuro. In reahiy 1 Ci«!fia = 8.19 inches ; 1 ca«- 
iaro = 174ilb. Av. 
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rookoned 16 per cent. more. The cimlaTO = lW) rotloli or pounda 
= 3000 ome = 1751b. At." 

MoNEY.^Ia 1825 Brilisii silver money was introduced into 
Malta; the Spaniah dollar being made legal tender at 4a. 4cl ; 
the Sioilian dollar at 4s. 2d.— and the Maltese scudo at Is. 8d. 
The «™ito = 12 (aW = 240 ffram = $OA<i. 

63. Manills.. — The same as CAEia, eioept that ireiglits are 
estimated by jnastres. IS piastres nre estimated = l Spaniali 
pound, though they are not quite so muoli. 1 iak of silk = ll 
piastres or ounces; 1 catli/ = 22 piastres; 1 more of BilTer = 8 
piastcea; 1 tale of gold = 10 piasb-es; 1 })ieul=lf>0 caUies = 
133 J lb. Av. 

64. MAUBiTins.— Sec Port Louis. 

65. Mbokibnevbg. — See Eostock. 

66. Mexico. — See Cadiz. 

87. MooHA. — ThejraK=25 inohes; the lastd covid=lSra. ; the 
long iron coTid = 2Tin. 1 citJo, liquid measure, = 8 nH3seaAs = 128 
vakins = about 2gal. IT. S. Grain is measured by the kdlah, 40 
of ■whioli = l (imwwHl= about 1701b. Av. 1 bahaT = lb frazeU=15(i 
mav,nd3=iW ro(!oK=6000 «fflftiaa = 4501b, At. There is also a 
small maund of oaly 30 valtiaa ; I Mocha bahac = 16J Bombay 
lnaund3 = 13 Suratmaunds= 16.128 seers. 

MoKEY. — The current coins of the country are camts and com- 
mosMM ; 1 Spanish dollar = 8 Mocha dollars = 60 oommaasees = 420 

68. MoGADOEE. — The eaima or cubit=2! inches. The oom 
measures are, for the most part, similar to those of Spain. The 
commercial pound is generally rognlated by the weight of 20 
Spanish dollars, therefore the quintal of 100 lb. = 119 lb. Av. The 
market pound tor provisions is 50 per cent, heavier.. 

Mosey.— 1 n-utkeel nr Ayxan.i = lO oiinees = ifi blaii]ieas = ^li(i fiuce 
= g0.75. 

69. Moldavia.— See Galacz. 

70. MoHTEviDEo.^For weights and measures, see CAUia. The 
current coins are the Brazilian patocou and Spanish dollar. 1 
Aanf dollar = 1J CMiren! dollarB = 960 centesimos or cents = §1.00. 
1 ™a! = 100 esiiUsimos. 

71. Monocco. — See Mogaiobe. 

" See Nole on Page 97. 
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72. MrscAT.— 1 )iia«n(J=2i cMc7ios = 8|Ib. At. 

Money.— 1 mamOT(/y=:20 •;'i>z=al)outiJ0.05. The coins in cir- 
culation are generally sold by Treight. 

73. Nanqahacki. — The mc is about i Chinese cubits, or 6Jft. 
2J Japajieae leagues are computed to be about 1 Dutch, league. 
Tlie veveQues ace estimated by two meaanves of rice, the man and 
&o!/,- the former containa lOOOO kolfs, each 3000 bales of bags of 
rice. The pi/yul^lOO 0(rt(iM = 1600 taeh^ieOOO mHce=16000IJ 
candanaa^ aboat 1301b. Av. It is, howoTcr, genarally estimated 
at 133J lb. 

MosBT. — Acooants are kept in taels, maoe, and candarines. 
The Dateh reckon the tael at 3J florins, or 31.40. The coiia in 
circulation, ai-e the old and new I'yVi, and cohangs oc copangs, of 
gold, — the BOKiSo^m, ilagamte, and kodama, of silver, — and the seni, 
of copper, Iwasfl, and iron. -Most of them are without any deter- 
mined value, and are therefore always weighed by the merchants. 
The sehuit is a silver piece, llos. fine, waghing Aoz. 18dwt. 16gr, 
Troy. 

74. Naples 1 ca!Ma-=8poZm! = S6 fmiie = %ti. llin. 1 salma 

of oil = 16 staje^2W 5i«n-i!=1586 mismette. At Naples, the 
aalma = 42Jgal. U. S. ; at Qallipoli it is from 8 to 4 pec cent, less ; 
at Bari it is a little larger. The eojvo of wine = 2 botti or pipes 
= 24 iii7*" = 1440 c(M-o/e = 264gal, U. S. The earra of com = 86 
foinDK = 62.2bu. U. S. The caaiaro groiso = 10a TO«o;i = 196Jlb. 
At. The eantaropifxoh = 10SYh. Av. 

Monet.— 1 diwaSo di regno = 10 carlim^ 100^^^115 = 50.80. The 
seudo of 12 carlini = $0.95. 

75. Norway.— See Chbistiania. 

7e. Palebjlo.— The yard or canna = 8iwrfm»=-3^yd. U.S. The 
toJiiifl of liquids = 2 cii;Ksi = 4 SariK=8 jwor^ara = 160 quarljKci 
= 9fgal. U', S. The sdlma gro33a=^S.4Shn.; the salma ffeaerale = 
7.62bu. The cantaro groseo = 100 roUeli graasi of 33 onne, or 110 
rottoli sottSi ai 30 anae. The coirfaro !Di&'fe = 100 TottoU aoftSi, or 
2501b. of 12oii«B. ThBrottologi-0S30 = 1.93Ib. At. ; Iherottolo 
B0ttile = 1.751b. At. ; 100 Sicilian pounds of 12M. = 701b. At. 

Money. — 1 ii«co(o = 10ji!'i;cioK = 100ioyoccM=$0.80. AocoHnls 
are generally kept in onoie, iari, and grani, 1 oweia = 30 (ori = 
600 ffrani = 3 dacaH. 

77. Papal States.— See Civita Vecchia. 
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78. pATaAa. — Tha loiigjJW, for measuring linens and woollens, 
= 27in. The short pic, for measuring silks, =25in. The ataro 
lit corn = £^liu. D. 8. Tte quintal is divided into 44 okea, or 
1321b. lOOlb. ofPatr!is=881b. At. Silk weight ia J heavier. 

Money. — 1 pkcmix or dracAmS = 100 lepta. The phtenlx is a 
B-lver coin, which shonld contain -f^ of pore metal, and be worth 
about 16 cents. The lepton is a copper coin. The coinage im,3 
been greatly debased. 

79. Perbu.— See Bcshiee. 

80. PaKtr. — See Lika, 

81. Petebsbukq.— 1 smtoi or fftthom = 8 (irs/iems=48 wershoh 
= 7ft. 100 EuBsian feet = 114J Eng. ft. The versl, or Russian 
mile = 500 sosAm = 5fur. 12r. The Polish short mile = 6076jd. ; 
the Poliali long mile = 8101yd. The English inch and foot are 
used throughout Buaeia, chiefly, however, in measuring timber. 
In liquid measure, 1 sorokovy = 40 wedros = 820 krashkas ^ 8620 
Morisi3 = 180gal. U. S. 1 ^^e = 2 oxhofla^lZ anier» = 83 
wiedros == i&O bottles. 1 cheitnerl of com = 2 oemins^ipifiocks ^ 
6 cheiwericks i= 64 gamiU ^ 5.952bu. U. S. 1 berhoviti = 10 
poods = i.Wi po%ind3= 12800 iolAs = 38400 xololnvihs =Zfi(i\b. 
At." 

MoBBT. — Accounts are kept in bank roubles of 100 oopeoka. The 
silTer rouble = 50.75, and was declared, by a ukase issued in 
1829, to be worth S60 copecks, but the value of the paper rouble 
fluctuates with the exebange. At the Custom-Houso, it is esti- 
mated at $0,214. 

82. Philippine Islambs, — See Maktlla. 

83. Poet au Pbincb. — The measures are tha same as in Fhance. 
They ace divided aa in Avoudupjii and Apcthe caries' weights, 
but are about 8 per cent, heavier The value of the dollar ia 
about S0.83, but is constantly fiuctuating 

84. PoKT Loiris. — The measure' and weighta arc those of 
France, pyevious to the Eevolution lOOlb Fr.=108]b. Eng.; 
16 Fr. ft. = 15 Eng. ft. The oommeioial Telte = 2 gallons. 

MoNBT.— Government accounts aie kept in sterling money, the 
franc being received for lOd., and the Spanish dollar for 4s. 4d. 

' The pood is reckoned by merchBiits al 3(5 lb. 100 lb. Rugsian = 
P0,26 lb, Av., according to Dr. Kelly, or 90.19 lli. according to Nelken- 
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. POIITO RlOO.— Sao IlAVANi. 



87. PttuasiA.— 5ee Dastz 



88. QuEBBc. — Tile Paris foot is used lor all jneaBures of lands 
.grouted previoUB to the conquest, and all measures of length, 
unless a contrary agreement is made. The English foot, fol 
measiuiiig lancta granted since the conquest, and whenever spe- 
cially agreed upon. The English yai-d for cloth meoauie. The 
English ell of 5qr. when speoially agreed upon. The Canada minot 
= ljbu. for dry measure, eiroept when it is specially agreed that 
the Wincheatei- liusliel shall be used. The Eng. imp. gallon is 
used for liquids. IVeighta and currency, as in England. The 
pound =$4.00. 

89. Kanqoon. — 1 ten orhflsfefll^4 sails ^=Ssarol3=^l&pi/i3^ 
64 solis='12S io»i^j = 25a lamyela. A (era of clean rice ouj^t to 
■weigh 16 via or 68.41b. Av. 1 paiklka or !J!J = 100 kj/ati or Ucaii 
= iW mafhs = 800 miM = I600 bais = UO0 large ™^8 = 12800 
imall TV!i3 = 3.65 lb. Av. 

Monet. — Lead is used foi' small payments; gold and ailTer, 
(principally the latter,) for larger ones. There are no coins, but 
the metal must bo weighed, and, very generally, assayed at every 
payment. Every new assay of silver costs tlie owner 2J per cent. 

90. Riga.— 1 clafler^Z eUs = 6 feel = Si.74:m. 1 fader, for 
liquids, = 6 ff Aids = 24 an&sr> = i20 giiarte =- 720 Mooj* = 24egal, 
U.S. The ii>o/forgrain=l.B876bu. A Idji = 48 loofe of wheat, 
barley, or linseed, — 45 loofs of rje, — or 60 loofs of oats, malt, or 
beans. 1 akippaund ^' 20 Hyouraiis = 400 povad'=^SO0 muri3 = 
12800 loihs = 868 68 lb Av 

Money. — See PBTERSBuna The ouiient ris dollar of l{igx = 
90 grosehen = SO.60 

91. EosTOoK.— 1 fM = 3 /eei = 22 76 Eng in The ;a'i = 96 
scheffels = 116 imp ba of oats, or 104 imp bu of other grain 
The commercial weights are the same as tlioso of Hamburg 
There are otlier weights 6 per cant heivier than these, which 
are principally used in the trade with Russia 

Mosey. — The nc doUai, new, = 82 schlhngi, and contsins 
lOO.lgr. puresilvev. 
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92. Russia. — See Peterbbijeq and Rioa. 

93. Salonioa. — Weights and measures same as at Constanti- 
nople, except tha kisloi or Mfow, wliicii. = 3.78 Hsloi of Smyrna. 

Money. — Aoeouiits ace kept in piastres of 40 paras, or 120 aspen. 
The coins are those of Coaetantinople. 

94. Sabdiki*. — See Cahliabi and Gekoa. 

96. SiAM.— See Bangkok. 
98. Sicily.— See Paiermo. 

97. SiNDB.— See Tatta. 

98. SiNGAFOBE. — English Weights and measures ai'e ft'eqiientlj' 
used in. reference to European commoditiea. Piece goods and 
many otter articles, are sold by the corge or store. A coi/em of 
rice or salt = Mipk/iiU. Nearly eTerything is sold by weight, as 
in China. The pinal = 100 cailiss = lZ^\h. At. Gold dust is 
sold by ft Malay weight, called the bmighal, =833gr. Troy. Bengal 
riee, wheat, and pulses, aie sold by the bag, containing 2 Bengal 
maimdB, or lei^lb. Ay. 

Money. — Merchants' a«countB are kept in Spanish dollars, 
divided into 100 parts, represented either by Dutch doits or by 
English copper coins of tie same value. 

C9. SjiTiiNA. — See CoHSTANTiNorLB. The JisZoj = 1.456buslie]3. 

100. SoDTH Afeioa-— See Cape Town. 

101. Spain. — See Alioant, Eabcelona, Cadik. Gibbaitah, and 
Malaga. Vellon is the old copper coin of Castile, and is of but 
half the value of Vbs plate or silver currency. 

102. Stockholm. — The rod = Z^ fathoms = 8 dla or alnas = 19 
/M( = 16.58Eng.ft \pipe= 2 oxh>fis= 8 ciSms= 6 eimere= 12 
ankeri = 180 kaimor = 860 stvp = I24Jgal. XI. S. In corn meas- 
ure 1 fun or barrel = 2 ipann = 8 quarts = 82 kappor = 4Jbu. U. 
S. The victual! or commercial weights are 1 s/dppund = 20 Ik- 
pimiU= 400jitM!if3= 3751b. Av. The iron weights are four-fifths 
of the victualj. 1 iron tkippand = 20 markpunds = 400 marks = 
8001b. Av. 

Money. — fit many years, iliere were no coins except copper in 
circulfttion, but both silver and gold are now coined, 1 rii dollar 
= 48 skillmffs = 576 Ttituistyclcs or 'ore. The banco currency is 
worth 80 per cent, of the silver currency. A rix dollar banco is 
worth about J0.40. A silver rix dollar = 51.03 = 3 dollars 32 
skillings banco. 
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103. Sweden.— See Siockhoim. 

10*. Tatta. — 1 gvx = 16 .ffarces = 32 inches. But 1 goz of 
cloth, »t Tatta = 34 inohes. 1 carval of wheat = 60 oossos = 240 
turier! = 960 puttoee — 22 Puooa maands, or 21 Bombay parahs. 
The gross weights are 1 maund = 40 a««-s = 640 annas = 2560 
pice = 741b. 8oz. Tclr. Ay. Tha small weights, 1 lolaA = 12 maj- 
sus = 72 ruUees = 576 hubbalti = 1728 moons = about 6 dwt. Troy. 

MoNEY.^l rupee = 50 cm-ivala — 600 jnco = 2S800 cown'cs = 
$0.56. 

105. Tkiestb. — The Bohemian mile = 10187 Eng. yd. ; the Him- 
gai-ian milo = 9118 Eng, yd. The ell for woollens = 26.6in. ; the 
bU for silk = 25.2in. The oma or eiimr, liquid measure, = 40 
bosmli = about ISgal. U. S. The barUe = 173Jgal U S. The 
oma of oil = 5J cajiai = 17gol. U. S The pmi&ipal dry meas- 
ure is tte ataj'o or ataro = 2.34bvi. U. S Sometimes the Vienna 
racteeij is used, = 2 polonkia = !i.723bu Ihe cooiDieicial ji und 
= i guarlers = 16 ounces ~ 82 loths= SbSDgr Tioj 

MoNRT. — Contracts are usually iu nher, goll coins not 
hoing legal tender, pass only as merchandise. Metcantile ac 
covuits are usually kept in coiaienlion money, so called ftom an 
agreement made by aome of the German princes m 1763 The 
current coins are dollars, half-doUers or fionnt, and -.leaKnge, s oi 
pieces of 20 kreutiers. Ten dollars are coined out of Uie Cologne 
marc = 3608gr. Troy, of pure silver. The florin = 60 kreiUieis 
t= 240 pfetmmgs = S0.48J. 

106. Tunis. — The j)!e for woollens = 26. 5iu. ; the silk pio = 
24. Sin. ; the linen pio = 18.6in. The principal oil measure is the 
metal or BwStf mahout 5Jgal., but it is of different dimensions in 
different parts of the country. The wine measure is the fiaUerolle 
of MaraeilleB = 6J mi6-M=.14.1 imp. gal. The principal corn 
measure is the eiyf2 = 16 wAiiiM = 192s(!ftos = 14J imp. bu. The 
canian = 100 TOtioli or pounds = 111.051b. At. Gold, siher, and 
pearls are weighed by the ounce of 8 meticoh; 16 of those onnoes 
malte the Tunis ponnd = 7773. 5gr. Troy. 

Monet. — 1 piastre^l% coroiiis=52 aspe'-5^624 biiTbine = 
$fl.24. The piastres coined since 1828 are worth but $0,125. 

107. Tdbcey.— See Const antinoit.e and Saiomica. 

108. TnsoAMT,— See Lbghobn. 
109 URUGMY.~See MosiEvinr.o. 
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110. Vaipaih!30.~TIio «<i™ = 38.384iTi. The/niififfa, or prin- 
cipal corn meaaura, contains 3489 o. io. Tie guitital^i arrabaa 
= 100jio!«irft = 10I.Mlb. At. See Cadiz. 

111. Venkzcela. — See Laguatba. 

112. Tbniob. — The woollen bracdo =^20.6in. ; tiie silk bracoio 
= 3i.8iii. ; the Venice foot = 13.a8in. The botta = 2 migliaje^^ 
bigoim=60miri. The miro of oil = i.028g!a. U.S., ot 251b. peso 
grosso. The an/bra of wine = 4 bigtm2i^=& nios!eKj=^48 3ecoAii = 
192 ioTCe = 768 SKartezi^lSTgal. D. S. The moggio, for corn, 
=:4«iH!'e = lQ quarts^&i jaortaroJi^g.Oebu. U. S, 1001b. _ps!o 
grosm = 105.1861b. At. ; 100 lb. peso sdH«£ = 66.428 lb. Av. The 
libra ItaJiaaa is aometimas used, and is equiTaleot to tha French 
Mlogramma. 

MONBT.— 1 lira ItaUana = \Od centmmi=imO milUsimi. The 
lira is snppesed to be of the same Tolue aa the franc, but tiie lire 
actually in eiroulation, are worth only about 80.09. At the Cua- 
tom-Hoiise, tlie lira is estimated at $0.16. 

16. Ancient IlEASuRBa, Wkightb, and Coins." 

1. ScKiPTDiiB LoNQ MEAsnEE.— 1 seliteimt — lO Aridrian pulsar 
18 J .ff&difrs reeds = 20 /ffliAonif = 80 cuii'te = 100 apons =480 jiaJnit 
= 1920 digits^'i&.2 yards. A dnys joziraej^ = 8 parasangs = 'M 
eastern milei =^4S Saibath-da^'! Joiimegi^2i0 stoiSa = 96000 cwiiVfl 
= 33.284 miles. LiaoiD Mbasubb. — 1 coron or ciotner=10 baih or 
^ftai = 30 s£iift=60 ft!7! = 180 ca6 = 720 % = 960 cciph = WSM 
gallons. Dbt Mbasceb. — 1 ottob or c}u»ner='2 lateck^=10 epha 
= 30 «eii/i = 100 ^oniDr = 180 floi = 3600 ^<iciai = I0.9616 bushels. 
Weights. — 1 io/eni = 50 jnofi«i=; 3000 sAeAeI = 1141b. Troy, nearly. 
MOKBT.— 1 talent ^60 ma!ieft = 30O0 !AeM3 = 60Q0 5efe(A = 60000 
geTah=£,Si2 3s. 9iJ. A talent o/ joW = £5475. The solidtiii aureaa 
or sexlula=123. Od. 2qr. The sielai auretta = £,l 16s. 6d. 

2. Gbecian Loho Measubs. — 1 iniiion or mile;=8 stadias, dulos, 
or furlongs ^ 800 orgya or paces ^= 8200 pechj/s or larger cnbita = 
3840 pgffon = i2&S^ pygrae or oubits=4800 pom or feet = 6*00 
spitkctme = 6981 ^j- orthodoron — 7680 dichas = 19200 doron or 
(lDe'i»is = 76800rfffc(i/;oaor digits = 4835feet. LiQtJiD Measuke. — 
1 mefreie5 = 12cAo!is = 72™3(ej = 144 cotyle^hlGoxj/baphon^S&i 

' McCuUoch, Gregory, BranJe, Lnvoisne, Enc. Avncr. 
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ct/athos = 1'!2S cof(eAa = 3456 inysiron = 4820 cfteiHS = 8640 racWio- 
rion — lO.SSb gallons. Dry MEAanBE. — 1 msrfiinin>a = 18 cAicjikc==> 
72 3:esto = lM<To!yte = 576 oxybaphoii = 8Gi oi/atltc3 = 8M0 coch- 
Uarion = lM06 buahela. WBlfiHia.— 1 talent = 60 mma! = 6000 
drachma = 86000 oioios = 66 lb. At. Monhtt. — 1 letradrackviii or 
stoier = 2 iidrachma = 4 draeknia = 6 tetroboion ^ 12 diobolon = 
24 oiflZM = 48 AeMiioioios = % dioAaZcoj ^ 192 cAnicoi = 1844 
i(p(Dn = 2a. 7d. The penladraclima = ^ drachma. The d/acAma 
and lis muliiplaa, were of silver,— -the other coins, mostly of braaa. 
The ttatsr aureiM^26 Attic drachmaa of eilvei". The elater Cynir 
emus, stater PhiUppiiMa, and staler Alexartdrinua = 28 silyer 
drachmas. The slater Daricus and state)- Crcesins = 50 silver 
drachmas. 

8. RoMAB LoKQ MsABURB. — I lailHars = 8 stadia ^^IQWpassis 
= 2000 gradas = B883J cubits ^ 4000 pahnipedes ^ 6000 pedea or 
feet = 20000 jjaimi rauiwes = 60000 HKCJffl = 80000 %!*(! iraTisversi 
= 4835 feet. Sqitarb Mbasuob. — 1 as = ljj deunx^^l^ dextans 
^IJ dodrans='ii 6es=l| Bepto!a:=i2 JMiiis or actus major =^%^ 
qicm0irix=:3 (rtBii»=4 gaajiro!«^=6 sextant or ocftja iBmmu(:=8 
c/imn or »es(!Miirio = 12Hnaa = 28800sq. feet LiQunn Mkasubs.— ■ 
1 ™ieM=20 ai«pSorie = 40 ur!iiE = 160<!oiii7!i = 960»ee(am='1920 
;icmino; = 8840 5Mor[oi-ii=7680 acBr<ii«ia = 11520 iyo(fti— 46080 
!iju;iB = 118.4258 gallons, Dey Mkasttbe. — l™wfiuj=2 semimodH 
= 16 seWarii = 32 iOTimiB=^128aoeJafruia=^192 (2/a(Jl!=768fi^!iiie 
= 1.0141 pacts. Weiohts.— lKira = 12i«icsie = 86iiKBiia = 48 
sicii!(:i:=72 (KiiuitB = 6246gr. Troy. Monet. — 1 denarius =2 
guinam or »wtfO!-iB(t = 4 ae3<e?-iji = 10 iiSe^io! or asses =^20 semidte 
= 40 (eiTHicit = 7d. 3qr. All above the as, [and sometiiaea the 
as also,) were of silver, the rest of brass. The gold coin was the 
iim-eus, whioh generally weighed double the deaarius, and was 
jibout equivalent to 18 denarii in value. 

4. VAHiona Awoient Meastjbes. — The Olympic sSorfjuni = 202 
yards; the AlexandHtm tiodiuni ^ 110yd. ; the Mgypiian stadium 
= 245yd.; ihe stadium of Arisiolie^ 115 jd. ; the J'eriiam paraiang 
= 6440yd.; Oxe Mgi/pHan seheene ^lUZOjO. ; the ancient ^cmisft 
mile = lS74yd. ; tlie ancient British mile = 148yd, ; the Isague of 
Oaul = 2446yd. ; the rasta of Germany = 4705jd. 

[Theae measures are given principolly on tlie authority of 
Lavoisne.] 
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§ 17. Examples for the Pupil 

1. The great tell of Mosoow was cast in 1653, during 
the i-eigJi of the Empress Anne. Its weight is estimated at 
ISStons 2cwt, Iqr,' To what would this he equivalent in 
Troy weight ? 

2. In the first year after the discovery of gold in Califor- 
nia, the amount collected is supposed to have been about 
15000000. Estimating its average value at 116 per oz. Troy, 
what would be the weight of the whole in Avoirdupois ? 

3. Find the weight in Troy gi-ains of the French twenty- 
franc piece of gold, and also of the silver five-frano piece. 

4. The distance from Boston to Liverpool" ia about 2883 
statute miles. At the average rate of 8 knots an hour, in 
what time would a vessel sail from one of those places to 
the other ? 

5-10. On the Cathedral of Paris a bell was placed in 
1680, which weighed 340cwt. ; a bell was cast in Vienna, 
in 1711, weighing 354cwt. ; in Olmutz is one of 358cwt. j 
the Susanna, a fine-toned bell at Erfurt, which has a large 
proportion of silver in its composition, weighs 275cwt., and 
has a clapper weighing llcwt." E«duce each of these 
weights to kilogrammes, and find the amount of the whole. 
Am. for the amount, 67966.308kil. 

11-15. Great Tom, of Christ Church, Osford, weighs 
17000 lb. ; Great Tom of Lincoln, 9894 lb. ; the bell of 8t. 
Paul's, London, S400 lb. ; a bell at Nankin, China, is said 
to weigh 50000 lb. ; and seven at Pekin, 120000 lb. each." 
Required the weight of each in Amsterdam ponds. 

16-25. Reduce the span and height of each of the fol- 
lowing bridges," to the measure required in the right-hand 
column. 

■ Enc. Amer. '' Cunsrd Sleamera, ' Bronde's Eiie. 
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Ans. 193.6630Z. 
. In some places milk is sold liotli hy heer measure 
and by wine measure. To tow'maay wine gallons would 
the difference amount in a year, in a family that takes 2c[t. 
per day ? 

29-38. At $J.84 per pound sterling, what is the cost per 
0. ft. in English money, of each of the following public 
buildings? 



U S. Public BuiliUngs. 


Conlente.b 


Co=..b 


Cfipitol 


4U7400 c. ft. 


£2250000 


Treasurj Building 


1944740 " 


648T43 






417550 
452765 


General Post Office 


1071252 " 


Qirard College 


2545485 " 




New Torli CuBtom-Honse . . 


906000 " 






780000 " 


776000 


Philadelphia Cnstom-Hoase . 


530013 " 


267453 


Trinity Churoli, New York . 


821070 " 






1545000 " 


215000 



39. If you had a pair of scales, but no 
would you weigh 31b. 7oa. by using water? 

40. How many cents weigh a pound Avoirdupois ? How 
many eagles f How many half-dollars ? 

• This woa ihe loteeHt single span in the world. The bridge waa 
destroyed by an incendiary, Seplember 1, 1838, and a wire suBpenaion 

i-R.Dalc 0"cLi. 
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41. At 10.186 per franc, w!iat would lie the value in 
francs, of a diamond weighing 15 carats, at $3Q for the first 
carat? Ans. 4354:8fr. 40c." 

42. What is the value in Federal Money of the French 
twenty-franc piece, provided the gold is of the present mint 
standard, and of full weight ? 

43-44. The largest known diamoad was found in Goi- 
conda, in 1550, and is in the possession of the Great Mogul. 
It is half the size of a hen's egg, and is said to weigh 900 
carats,'' In the naual mode of estimating diamonds, what 
would be its value, at $9 for the first carat f What is its 
weight in ounces Avoirdupois ? 

45-50. The G-reeks reckoned by the era of the Olympiad, 
which began at the summer solstice, 776 B, 0. The Roman 
era commenced with the bnilding of the city, April 24, 
B. 0. 753. The Jiilian era dat«s from the reformation of 
the calendar by Julius Csesar, B. 0. 45. The Mohammedan 
era dates from the Hegira, July 16, A. D. 622. The era 
of Sulwanah, used in a great part of India, corresponds with 
A. D. 78. The era of Yezdegird, used in Persia, began 
Juno 16th, A. D. 632.'' Find the time that elapsed between 
each of these dates and the commencement of the Jewish 
ei-a, 3760 B. C. 

51-67. Find the value of 100 lb. Av. in the commercial 
weights of each of the following places: Alexandria, 
Amsterdam, Bombay, Bremen, Cadiz, Calcutta, Canton, 
Oivita Veeohia, Coastautiuople, Hamburg, Madras, Naples, 
Patras, Petersburg, Stockholm, Trieste, Venice. 

68. Newly burned charcoal will absorb 90 times its bulk 
of ammonia, or 35 times its bulk of carbonic acid," How 
many cubic inches of each of these gases would be absorbed 
by 17 cubic feet of new charcoal? 

• No fraction of a frane is couiHod, less tlian 5 ceiUimeB, For llio 
method of eslimaliiig ihe value of diorviomla, see i 12, p. 73. 
''Btande. ' Carpenter, 
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69- A spider's thread is in some instances no more than 
3T?0D "^ '"''^ ™''^ ^"^ diameter. Each thread is formed of 
from 4 to 6 filaments, and each filament of not leas thaji 
1000 fihrils.' How many fihrils would occupy a foot in 
breadth, allowing 1100 to a filament, 5 filaments to a thread, 
and 3000 threads to an inch F 

70. A large sunflower has been observed to lose 1 lb. 4oz. 

during 24 hours by evaporation, and a cabbage lost 1 lb. 3oz. 

during the same time.'' At this rate, in what length of 

time would the evaporation from ea«h plant amount to Icwt. f 

Ans. Sunflower, 89d, 14^h. 

Cabbage, 94d. 7|^h. 

71- Find the value of each of the French weighfa and 
measures, in the weights and measui-es of the United States. 

72-81. Only 4 of the 55 chemical elements' seem to be 
essential to the constitution of living matter, viz : Carbon, 
Hydrogen, Oxygen, and Nitrogen. What weight of each 
element is contained in Icwt. of each of the following sub- 
stances, the weight of 1 part of Carbon being represented 
by 6, 1 part of Hydrogen by 1, 1 part of Oxygen by 8, 
and 1 part of Nitrogen by 14 ? 

Gum. SHaor, Starch. Lignin. Wax. 

Carbon, 414 parts. 4"21 428 500 806 



Hydrogen, 65 
Oxygen, 521 

1000 

Giulen. 

Carbon, 557 p; 
Hydrogen, 78 

Oxygen, 220 

Nitrogen, 145 

1000 



64 
515 



509 



56 
444 



114 
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82. Human liair ia from jl^ to gjjj of an mcli in diame- 
ter. How many hair's breadtts in 49 yards, if there are 
370 in an inch ? 

83. Estimating the entire population of the world at 
1000000000, what would be the size of a field that would 
hold the whole, if each pei-son occupied 1 aq. yd. f 

Am. 322 sq. m. 5'31A. 2760 sq. yd. 

84. The averi^ weight of the lignin, or woody fibre, of 
an oak, has heen estimated at 60 tons, 30 tons of which are 
c. b n A d ng to th timate, how many squai-e miles 

f kf tw idyll amount of cai-hon equivalent to 
th t t n d n th atm ■iphere, supposing the oalts to 

tand 1 1 J * — c. b n acid consisting of ^ cai'bon, 
and y ( 

85. What IS the value of the labor expended in iaanufae- 
twring 1 Ih. Avoirdupois of watch-springs, each spring being 
worth |2, and weighing y^ of a grain, and the value of the 
iron employed, heiug 1 cent f 



V. THE FARM. 
18. eoles for determining the weight os live 
Cattle. 
1. Measure in inches, the girth round the breast, juat 
behind the ahoulder-blade, and the length of the back from 
the tail to the fore-part of the shoulder-blade. Multiply 
the girth by the length and divide by 144. If the girth is 
less than 3ft., multiply the quotient by 11 ; if between 3ft. 
and 5ft., multiply by 16 ; if between 5ft. and 7ft., multiply 
by 23 ; if between 7ft. and 9ft., multiply by 31.' If the 
animal is lean, deduct -^ from the result. Or, 
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2. Take the girth and length in feet. Multiply the 
square of the girth by tlie length, and multiply the product 
by 3.36. The result will be the answer in pounds. Either of 
these rules will be found useful in making approximate esti- 
mates of the weight of cattle, but esperieneed judges depend 
more upon observation than upon arbitrary rules. The live 
weight, multiplied by .605, gives a near approximation to 
the net weight. 

19. Rules for Measuring Ghain. 

1 If iht gi xm 11 heaped on a floor, in the form of a 
cone, measure the depth and slant height in inches. Mul- 
tiply the diflcien&e of the BC[uares of these two measure- 
ments h} 0005 of the depth, for the contents in bushels. 

2. If the gram is heaped against the side of a building, take 
i of the result obtained by the first rule. If heaped against 
an inner comer of a, building, take i, — and if against an 
outer comer, take f of the same result. 

3. Kthe grain is in barrels or common casks, the quan- 
tity may be found with tolerable accuracy by the following 
rule : " To .4 of the square of the bung diameter, add i of 
the square of the head diameter, and i of the product of 
the two diameters; multiply the amount of these three 
quantities by the length of the cask, and divide tho product 
by 265 for wiue gaUons, by 324 for ale gallons, or by 309 
for half-pecks."^ 

4. If the grain is in a bin or crib, .8 of the number of 
cubic feet, will give the number of bushels. Two bushels 
of com on the cob will give about Ij^bu. when shelled. A 
"barrel" of shelled com, (in the Southern States,) is 5 



» Simplified from Dr. Kulton's rule, 
le arlicle nn gauging. 
'' Sdentinc Americnn. 
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5. If the gi-ain is not of uniform depth or breadth, take 
the dimensious in seYeral differcDt places, and taio the 
average length, breadth, and height, with which proceed aa 
in Rije 4. 

6. To estimate the yield per acre, measiire the quantity 
produced on 1 sq. rod, and multiply hy 160, or measure tiie 
produce of 11 ywds square, and multiply by 40. 

30, Weight or Gkain and Hay. 

1. The standard weights of grain* in Gi-eat Britain, and in 
many parts of the United States, are as follows : Wheat, 
601h. per bushel; Indian eorn and rye, 561b. ; barley, 48 lb. ; 
oats, 32 ib. In Indiana, a bushel of rye is 46 lb., and a 
bushel of oats, 33 lb.'' Beans and clover seed weigh nearly 
the same as wheat ; castor oil beans, and timothy seed, the 
aameascorn; potatoes, 40 lb. per bnsbel; buckwheat, 52 lb. ; 
salt, 50 lb. ; bran, 20 lb. ; dried peaches, 24 lb. ; dried apples, 
22 lb. J blue gn^s seed, 14 Ib.° 

2. Ten solid yards of hay which baa settled in the stack 
during winter, weigh about 1 ton, lu stacks more than a 
year old, 9yd., and sometimes 8yd. make a ton. Oiover 
takes 11 or 12yd,, and sometimes when it has been stacked 
very dry, 13yd. to a ton. In the bam, 400 c. ft. in the bay, 
or 500 c- ft. on the scaffold, make about 1 ton.^ If a stack 
of hay has a circular base, its contents may be found very 
nearly by the following rule : Measure the circumference 
at the bottom of the stack, and the height of the stack. 
Multiply the square of the circumference by the height, and 
divide the product by 40. The contents may also be meas- 
ured by finding the average length, breadth, and height, and 
forming the continued product of the three dimensions.' 

■ Bril. Husbandry. '' Mer. Msg, " Scientific Amer, 

J Colman, and privale information. 

• A producl that is formed by iiiulliplying together three or moru 
factore, is called the "continued product"of those factora. Thus, tlie 
continueti product of 3, 17, and 5, is 3x!7x6=265. 
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SJ. Mlakuhement of Land. 

1. If the fielil is sfjuai-e, or oblong, multiply the length 
by the l)rea<Jtli, and the contents will he the area. If tho 
dimensions are taten in pai?es, the area will be in square 
yards. Multiply the number of square yards by 4, and 
divide the product by 121, and you will obtain the area in 
square rods ; or diTide the number of square yards by 484, 
and point off one figure from the right of the quotient, and 
the result will be the area in acres. 

2. If the field is irregular, divide it into triangles. In 
each triangle, multiply the length of the longest side by the 
shortest distance from that side to the opposite angle. Add 
all the residts, divide their sum by 2, and the quotient will 
be the area. If any portion of the boundary is curved, 
Btiaigtt lines should be drawn in suoh manner as to enclose 
the same area as the curve. 

S3. Examples fob the Pupil." 
1, An ox measured 6ft, 3ia. in girth, and the length of 

his back was 5ft. 4in. Determine his weight by each of the 

rules. 

2-5. There are four heaps of grain; one in an open 

field, one against tho side of a granaiy, one against an 

inner comer, and one against an outer corner of a barn. 

The depth of each heap is 4ft. 8in., and the slant height 

6ft. 7in. Eequired tie contents iu bushels. 

6. A bin 8ft. 6in. long, 3ft. 4in. wide, and 4ft. Sin. deep, 
is filled with ears of corn. How many bushels are there, 
and how many will there be when shelled? 

7, How much hay in the bay of a barn, the bay being 
18ft. square, and the hay 10ft. deep f 

' Colmaii, Loudon, G. E. Emerson, Johnsnn, Brit, Hufib., and pri- 
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8. How many furrows 9 inches in width, will make an 
acre ia a field that is 6 rods wide ? In a field 10 1'odfl wide ? 
S rods wide ? 40 rods wide ? 

9. The amount of wheat annually sown in France, on 
10863959 acres, is estimated at 32491978 bushels. If, 
imder improved cultivation, i of this amount could be saved, 
and the crops could be increased 6 bushels per aoi'C, what 
would be the total amount gdned ? 

10. If, by expending $50 per acre in the cultivation of 
potatoes, one farmer can secure a crop of 300 bushels, worth 
25 cents a bushel, and another by espending 843.60 on an 
acre of corn, obtains a crop worth $67, how much percent, 
does the former gain, by cultivating potatoes instead of 
com?' 

11. How much net weight must a pig gain per day, to 
pay the expense of keeping, when com sells at $1.00 pei 
bushel, and pork at 10 cents per lb., supposing him to eoi 
sume Sqt, of corn and Sets, worth of other food par day f 

12. If 3 lb. live weight are equivalent to 2 lb. net weigh 
what would be the weekly profit of a pig that gains 2 lb, 
live weight per day, the expense of keeping and the price 
of pork being the same as in the last esample ? 

13. Produce of 3J- acres in 1841 : 21ibu. wheat, at 
44bu. oats, at Sb. 9d. ; 80bu. potatoes, at Is. ; fodder for the 
support of 2 calves, at £2 15s.; 423Ub. butter, at Is.; milk 
sold or given to the pigs, £10. Required the value of the 
produce per acre, at 84.84 per £. 

14. It is estimated that in Great Britain and Irelaad, 
7085370 acres are annually sown with wheat, at the rate of 
2ibu. per acre. How many quarters of 8 bushels are 
re<^uired for seed ? IfSJpk. per acre would bo 

* Allhoagh the crop of polnloea iriny be more prolltahle for p 
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how mwck is anniuiUy wasted, unci what is its value, at 
81.12 J per bushel? 

15. Find, from the following estimate of the expense of 
an acre of corn, the balance in favor of the crop. 

Hxpenses. — Ploughing, 12.50; harrowing, $2.50; holeing, 
50ctfl; 6ba. leeched ashea, lOcts; Ibu. plaster, 65cta.; lOqt. 
seed, @ lOcts. ; putting on aislies and plaster, and platttiBg, 
11.20 ; harrowing, SOcts. ; weeding, 11.50 ; cultivating, 
45ct8.; second and third hoeinga, $2.30; gathering and husk- 
ing, S5.00; gathering stalks, 11.50. 

Pi-oceeds.—Cro^.—bOhu. corn @ 81.00; corn fodder, 
equal to 1 ton of hay, 110. 

16. How many hop-vines, and how many poles, will be 
required to an acre, aJiowing two poles to each hili, and two 
vines to each pole, the hiUa being eight feet apart ; — and what 
would be the expense of the poles at $3^ per hundred F' 

Partial Ans. 2720 vines. 

17. Required the net returns on an acre for a sis years' 
rotation of crops, raising com for two years, wheat the third 
year, and hay for three years ; the balance in favor of corn 
each year being $17.75, the balance in favor of wheat, S21, 
hay, fourth and fifth years, each $17.50, sixth year, $11.50 ;— 
expenses to be deducted, — grass-seed, $1.87 J, and six years' 
compound interest on land, valued at §100 per acre. 

18. A yoke of oxen weighed December 15, 4220 lb. ; 
January 15, 44101b.} Mai-cli 7, 47301b. Eequired the 
total gain from December 15, to March 7, and the average 
gain per day from December 15 to January 15, from Janu- 
ary 15 to March 7, and from December 15 to March 7. 

19. If each ox in the preceding example consumed daily 
14 lb. of hay, Jbu. of potatoes, and 8qt. of Indian meal, 

= To iJelermine the number of hiUaor plsiits in ox field, divide the 
qxcn uf ihe field by the atca uccQpied by eadi liill or plant. 
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what was the cost of the gain per lb., supposing hay to he 
■worth $10 per ton, potatoes, 20ota. per bushel, and Indian 
meal 60cta. per bushel ? 

20. If an acre of land yields IJ tons of hay, or 15 tons 
of carrots or Swedisli turnips, or 60 btishels of Indian 
corn ; and if a working horse would consume Scwt. of hay, 
or Scwt, of carrots, or Ihu. of Indian com, per week, how 
many acres of each crop would he required to support a 
horse for the year 1 

21. Bought Decemher 1, a pair of oxen for 365, and sold 
the same February 26 at |5 per 100 lb., net weight, their 
net weight being 1846 lb. Required the amount lost on the 
sale, the following being tie expenses of keeping :— 73bu, 
turnips at lOots.; 36 Jbu. Indian meal at 60cts.; 65ibn. 
potatoes at 25ota., and 25 lb. hay per day at 25eta. per 100 lb. j 
interest on cost, at 6 per cent., 94ict3. Ans. f24.44J. 

22. What is the value of pasture land per acre, 50 acres 
of which will pasture 8 cows at 25ots. per week, 4 osen at 
50cts., and 75 sheep at Sets, per week for twenty weeks in 
the year, the pasturage being estimated at 6 per cent, of the 
value of the land ? 

23 Beijuircd the yearly expense of keepiog a shoep, 
allowing 155 days for the time of foddering in the bai'u, 
and 30 weeks pasturage at 3cts. a week, the food consuraod 
while in the bain bemg 21b. of hay per day at 38 per ton 
of 2000 lb , and IJbu. of rutabaga at lOcte. a, bushel. 

24 Kequiied the amount of profit in tie following experi- 
ment m stall-feedmg sheep. Bought 118 at $2.50, 2 at S3, 
and 60 at 13^^; commissions for purchase and driving, 
25cts. each; interest and risk estimated at 19.27; produce 
consumed, 519bu. turnips at Sots., 151b«. cont at 75ots., 
2 lb. of hay each per day, at 88 per ton of 2000 lb. The 
sheep were all put up on December Ist, and 125 were sold 
February 11th at |5 each, and the others, February 18th, 
at $5.25 each. 
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25. Eatimating tte expense of ctJlivating Indian com at 
$25 per acre, wheat at $10, oats at $5, rje at |8, liay at $2 ; 
and the harvest per aci-e of corn, 40bu. at 65ofB., and fodder 
worth SIO; wheat, 14liu. at $1.50, and straw worth $S; 
oats, 56bu. at 42cfs., and straw worth $2.40; rje, 12fcu. at 
§1, and straw worth 12.40 ; and hay, 2 tons per acre, at $10 ; 
what would be the profit on a farm containing 7i acres of 
corn, 5i acrea of wheat, 5 acres of oats, 5 acres of rye, and 
21 acres of meadow ? 

26. When hay sella at 116 per ton of 2240 lb., and corn- 
stalks at lot. per bundle, how much can be saved per week 
with 6 cows, by substituting corn-stalks for hay, if the 
average consumption of each cow is 5 bundles of stalks, or 
25 lb. of hay per day ? 

27. Two hogs were fed from April 30th to May 20th, 
esclusively upon Indian hasty-pudding. The pudding used 
during the inteiwal, took 4Jbu.of meal, at 78cts. a bushel, 
and the weight gained by the hogs was 105 lb. Allowing 
5 of the gain to be net weight, what should be the price of 
the pork per lb. to gain 20 per cent, on the cost ? 

28. From the following account of sales, on a farm of 25 
acrea, for ten years, find the average amount received annu- 
ally for each item. 



29. What was the average net annual jocome of the above 
farm, eatimating the amount of farm produce consumed by 
the family, and not included in the above account, at $454, 
and the expenses at $638.30 per annum ? 
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30. What is tlie annuiil gain ou a five-acre wood lot, 
wliick cost $60, the jearlj growth being 1 cord of wood per 
acre, the mai-ket price of wood averaging S3.12J per cord, 
and the expense of cutting and hauling 62 Jets, per cord ? 

31. Required the profit on an acre of hope, the yield 
being 700 Ih., worth ISjcts. a lb., and the espenses of cul- 
tivation as foUowa ; Renewal and setting of poles, 812; plant- 
ing, $1, tying up, |1; hoeing 3 times, at 11.50; 4 loads 
oi mannn, at 51.12J; picking, let. a lb.; a man to tend 
the pickeiB, $7; board of the laborers, $1.50; liiln-drjing 
and paoLmg, 81 per 100 lb. ; bale, 45ct8. 

32 If a horse consumes the produce of 6 acres of land 
befote he is fit for work, and can afterwards be kept con- 
stantly employed for 12 years, by annually consuming the 
pioduce of 4 acres, — and a pair of oxen consume 10 acres' 
piodiif e before they are fit to work, and can be employed only 
3 years by consuming the produce of 2 J acres per annum each, 
the produce of bow many acres will represent the difference 
between the expense of keeping a horse and a yoke of oxen 
for 12 years ? Ans. 46 acres. 

33. Estimating the value of a horse after 12 years' farm 
service, at $15, and supposing that every ox can be fattened 
after 3 years' service by tbe produce of li acres, so as to be 
worth $65, what shoiild be the value of 1 acre's produce, to 
make the expense of keeping, the same for a horse as for a 
yoke of oxen? Ans. 88.71 nearly. 

N. B AJil to 4(i cores, the number of acres' produce necoseary 
ill fatten tie oien, and jnu will obtam the number of acres' 
produce equivalent to Oic difference cf Tiilue between the horse 
and the oicn. 

34. Find the expense of keeping 8 oxen one year, esti- 
mating their total i'on.™mption at 1 ton of hay per week 
frum January 1 to May 15, and from October 30th to 
January 1, the hay being worth 810.75 per ton, pasturage 
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from May 15 to October 30, at 62Jots. per week each, 
repairs of yokes and bows S3. 75, wear of ploughs, chains, 
&o. $15. 

35. What should he the price of charcoal per bushel, to 
make 25 per cent, on the following estimate of the coat of 
burning a Idla of 80 cords, tlie wages of labor being $1.25 
per day? Cost of standing wood, 81.75 per cord; 2J cords 
make 100 bushels of coal ; 1 man can cliop 2 coi-ds for the 
kiln in a day ; collecting, drawing together, covering, and 
bui-ning, require 20 days' work of 1 man ; expense of haul- 
ing tlie whole to market, and soiling, $8.75. 

Aiu. lO-JI cents. 

36. The whole amount f li y purchased and used at a 
stage stable from Apiil 1 t Ootober 1, 1816, was 32T. 
4cwt. 10 U at an werage cost f $25 per ton. At the 
same stable from Octf ber 1 1816 to April 1, 1817, there 
was consumed by tbe same number of horses, 16T. 13cwt. 
ScjT. 10 lb. of straw, at $9.75 per ton, and 9T. 14cwt. Iqr. 
of hay at $25 per ton. A straw-cutter was employed during 
four months of tke latter period. Required the amount 
of money saved by its use. 

37. In an experiment on transplanting the layers of a 
single stalk of wheat, made by Mr. Miller, of Cambridge, 
Eng., one grain of wheat produced 3J pecks, weighing 
47 lb. 7oz. Supposing a cubic inch to contain 200 grains, 
how many grains were theie in the whole f How many in 
ft pound ? 

38. If 6 men, with cridlc^, can cut as much grain in a 
day as 12 men with common sickles, and if tbe 6 cradlers 
require 3 men to bind, and 3 boys to assist, while the 12 
reapers require only 2 men to bind, how much can be saved 
per day by cradling, allowing 81.25 for each man, and 50 
cents for each boy ? 

39. If 106 gallons of milk yield 361b. of butter, worth 
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18|cts, a poiin I n I bC 11 L m a Ik lieese, wortli Gets, a 
pound, and if 140 gall of m 11 t the same ijnalitj, 
with the same amo nt f laX y el I 141 lb. of cheese, 
worth 9ofcg. a lb in I whei wortli $1^ which is the more 
profitable, the manufdct oi butter oi cheese ? 

40. It is supi osed that ^ pi r of taB e pigeons consume a 
pint of grain per daj fo 2b0 days n the year. As it has 
been estimated thit there ire l^SOOOO pairs in Great Bri- 
tain, how much would they oonsume per annum at this rate, 
and what would be its value, at an average of 50 cents a 
bushel ? 

41. The cost of improTing a 12-Bere field was as follows ; 
Blasting large stones, S44.25 ; trenching, it20 ; drains, 
*3.87i; Hine, 64bu. per aere, at 40cts. per bu. ; ditch for 
intercepting hUl water, f37.62i. Required the total cost, 
and the average per acre. 

42. What should be the market price of milk per quart, 
wheo butter is worth 25cts. a pound, and skim-milk cheese 
is worth 5cts. a pound, —supposing that 100 gallons of milk 
will make 34 lb. of butter, and 74 lb, of skim-milk cheese f 

43. The late Duke of Athol planted 6500 Scotch acres' 
of mountain ground with the larch, whioh, in 72 years from 
the time of planting, will be a forest of timber fit for build- 
ing ships of the largest class. Supposing the plantation by 
that time to be thinned oat to 400 trees per acre, and each 
tree to contain one load of 50 c. ft., what will be the value 
of the wood per acre, and the value of the whole plantation 
at 25cts. per c. ft., whioh is about J itiS present value ? 

44. A hectare in the Isle of Bourbon, produces 76000 
kilogrammes of cane, which give 9200 kilogrammes of 
sugar, at an expense of 2500 francs for labor. A hectare 
of beet-root produces 40000 kilogrammes of roots, which 

' A Scolch acre = about U Engiieli acres. 
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will yield 2400 kibgrammes of sugar, at an expense of 354 
franca. Wliat percentage of sugar is yielded by the cane, and 
hj the beet-root ? What is the cost of each kind of sugar per 
lb., estimatiiig merely the labor bestowed on etmh crop? 

45. Two men mow a square meadow, but one being a 
fas(«r mower than the other, agrees to take the outside 
swath, and cut off all the corners. What part of the whole 
will each, mow, there being twelve swaths in each side of 
the field ? Ans. ^^, 4|. 

Tlie following rule will furnish tha answer to all questions of 
this kind. Let the pupil endeavor to prove its ncouracy. 

Square the namber of swaths in tlie side of the field for a 
denominator. Thea if tlie cumber of swaths is otld, multiply it 
by 2, and diminish the product by I ; or, if it is even, multiply it 
by 2, and diminish the product fey 4, for a numerator. The fi'ae- 
tion tlins obtained, will show what part of the field tlio outer man 
wi'l mow more than the inner one. 

46. The amount of hay necessary to sustain osen, is 
about .02 of their weight, daily. When fattening, they 
reijuire about .04 of their weight per day. At $10.50 per 
ton of 2000 lb., what would be the cost per week of the extra 
hay consumed in fattening two oxen, one of which weighs 
834 lb., and the other 917 lb. ? 

47. In England and Wal^, it has been estimated that 
thei-e are 3252000 a«res of wheat, 1250000A. of baiiey and 
rye, 3200000A. of oafs, beans and peas, 1200000A. of clover 
and artificial grasses, 1200000A. of field-roots, 2100000A. 
fallow, 48000A. of hops, 17300000A. of meadow and past- 
ure, 1200000A. of hedgerows, copses, woods, and wastes, 
and that the annual agricultural income is £216817624 
At $4.84 per pound, what is the average income per acre ? 

48. What would be the cost of seed in the last example, 
supposing that there are 500000 acres of barley, and that the 
following is the average quantity used, per acre ? Wheat, 
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5pk. @ ?1.10 per bu.; barley, Sbu. @ $0,50; rye, 
@ 10.80 J oats, beans, aad peas, 3bu. @ 80.95; gri 
Spk. @ S2.00 per bu. ; field-roots, ISbu. @ $0.45. 

49. A farmer wishing to determine tbe area of liia field, 
finds that it maj be divided into four triangles, tbe dinicn. 
siona of which are as follows : Ist. Base 240 paces, altitude 
87 paces. 2d. Base 213 paces, altitude 95 paces. 
Ease 107 paces, altitude 28 paces. 4th. Base 92 paces, 
altitude 79 paces. Eec[uired the entire area. 

Ans. 6A. IE. 9ir. neai-ly. 

50. I have a barrel 20 inches in diameter at the middle 
point, 16 inches at the head, and 27 inches long. Required 
its contents in aJe, wine, and dry measure. 

Alls. Sign!, nearly, wine meas. 
25gal. IJqt. beer meas. 
3bu. Ipk. 2qt. dry mcas. 

51.°- A heap of ^lam piled agMast tte outer corner of a 
barn, coutaini bS bushels, and its depth is 5ft, Bequirod 
the slant height Ans. 6ft, Sim. 

52. A gianaiy holds 1310,4 bushels. The dimensions 
of the floor are 15ft. 9in. by 12ft. Required the average 
depth of tbe grain. Am. 8ft, Sin. 

53. A stack of hay with a circular base, has settled so 
much that 250 c. ft. are estimated as equivalent to 1 ton, 
and according to this estimate, it is found to contain 1.44 
tons. What is the height of the stack, the circumference 
of the base being 30ft. ? Am. 16ft. 

54. The area of an irregular field is 2A. 3E., aud the. 
average length is 121 paces. What is the average breadth 'f 

Ans. 110 paces. 
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VI. THE GARDEN. 

SS. EXAMPLEa I'OR THE PUPIL." 

1-5. How maDy plants would bo required for an acre, 51 
they were placed l^t. apart? If placed 2ft. apart? 3ft. 
apart? 6ft. apart? 16 Jft, apart? 

Am. tothejirst, 19360. 

6-] 0. How long a strip of land will be required to coa- 
tain an acre, if the width is 100ft. ? If the width ia 3 J rods ? 
9T.6ft. f 18/j-ft. ? 2r. Sift. ? 

11, Allowing Ipt. of early peas to a row 20ycl. long, Ipt, 
of marrowfat peas to a row 32yd. long, Ipt. of string beans 
to a row 27yd. long, Ipt. of runners to a row 36yd. long, aud 
Ipt. of dwarf kidney beans to a row 26yd. long, how much 
seed would be requii'ed to plant 4 rows of early peas, 6 rows 
of marrowfats, 3 rows of string beans, 5 rows of runners, 
and 8 rows of dwarf tidney beans, each row measuring 28 

12, A quarter acre of land cost $25. Expended for labor 
in improving it, 1157; foi- seed potatoes, Sfl5; rye and 
grass seed, 11.17; 6 cords of manure, at 85 per cord; 2 
casks of lime at 81 ; cost of other seeds and gathering in 
the crop, 117.50. The products of tJie first year were 327 
bushels of potatoes, at 60cte. ; 5bii. rye, at $1.25; SJbu. 
com, at 81 ; lOObu. rutabaga, at 30ots. ; hay, $12 ; 600 
cabbages, at SOcts. a dozen ; 2000 lb. squashes, at lot. ; 
fuel taken off, $25.'' Estimating the value of the land as 
doubled, what was the first year's balance in favor of the 
improvement ? Ans. 1125.28. 

18—15. How many times must a spade be thrust into the 
ground in digging a square rod, supposing the siirfacc removed 

■ Buist, Coiman, Loudon, Johnson. '' Colman. 
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at each time to measure 7 by 8 inches ? The spade 
weighing 8 lb., and a spadeful of earth 17 lb., how many 
pounds must the gardener lift in a day, 10 sq. rods being a 
day's work ? How many toes nmat he lift in spading an 



16. What amount isannaally gained by espendmg $16 
per acre to drain a garden of If acres, money being worth 
6 per cent, per amnim, and the land renting before it was 
drained for $3 per acre, but after it was drained, for S8 
per acre ? 

17. What distance would a man walk in ploughing a gar- 
den eontaioing | of an acre, if each furi-ow waa 9 iachea 
wide, adding 1 rod to every 18 for the ground ti'avDlled over 
in turning ? 

18. What must be the length of a strawberry bod, to 
contain fg of an acre, the width being 33 feet f 

19. Required the cost of digging a trench 200ft. long, 3ft. 
broad, and 3ft. deep, a laborer being able to remove 1 cubic 
yard per hour, — allowing for wages 11.25 per day of 10 

20. Money being worth. 6 per cent, simple interest, what 
is the present value of an orchard containing 150 trees, 
which will be all in full bearing in 5 yeai's, and will then ha 
worth $20 apiece, the land which they occupy being now 
worth $1450 ? A^. 33757.69. 

21. In a garden of IJ acres the following articles were 
raised in the year 1836 :-^500bu. onions, at 5eta. ; 45bbl. 
beets, at |1 50 14b p nijra, at 75cts. j 2bu. beans, at 
12; 20bu. I t f t $ SlOO worth of cabbages; and 
vegetables f th f ly estimated at 1100. Allowing 
one-half of tl [ d f the expense of cultivation, and 
estimating th 1 f the land at $450 an acre, what 
profit was id n th wh 1 f 
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22. When ordinary peai 11 3 1 li I 
aud choice varieties bring n p li w m h m 
profitable ia a tree grafted w h n f h 1 kmi li n 
a cojamon pear-treCj the ji Id f acl b ng h ] ush 1 
and the choice pears avera ng 45 peck? 

23. In 3 garden 225ft. long, and 144ft. broad, ia a gravel 
walk 6ft. wide, extending around the whole, at a iiniform 
distance of 8ft. from the boundary line, intersected by three 
walks each 4ft. wide, parallel to the shortest sides. "What 
amount of land is taken up by tbe walks ? 

Am. 650x6+348x4=5292 sij. ft. 

24. Throughout the whole estent of the above walks is a 
trench lOin. wide and Sin, deep, filled with broken stone, and 
covered with a layer of broken bricks and other rubbish, 
Sin. thick over the whole width of the walks, the top-dress- 
ing of gravel being of the average depth of 4 inches. How 
many loads of 27c. ft. each, were required of the broken 
stone? How many of rubbish? How many of gravel? 
What was the coat of the whole at 50cta. for each load ? 

Ans. 20^|g loads of stone, 49 of i-ubbish, 
65^ of gravel; cost, S 

25. What would be the expense of making a hedge of 
roses 468ft. long, setting the bushes with a distance of 6J 
inches between the centres, the cost of the bushes being 
28ot». apiece, and the expense of setting ^2,25 per hundred? 

26. I wish to make a hot-bed, competed of 3 parts manure 
and 1 part oak leaves. The frame is 12ft. long and '6ft. 
wide. The bed is to be 3 J ft. deep, and is to project 8 inches 
beyond the frame, on every -side. How many cubic yards 
of manure will be required, aud what wiU it cost at $1.75 
per yard F 

27. Two banks, each 104ft. long, and 51ft. high, and a 
grass plat 162ft. long and i57ft. wide, are to be covered with 
tarf. Estimating the average thickness of the turf at Sin., 
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wliat woulil lie tlie coat of tJie whole at SI. 25 per c. yd ? 
At licts. per sq. ft. ? 

28. An English market-gardener received for the produce 
of a single aci'e in one year, for radishes, £10 ; cauliflowers, 
£60; cabbages, =£30; celery, £90; endiTe, £30. Allowing 
£3 10a. for rent, and £90 for espeuees of cultiYation and 
marketing, what was the profit per aq. rod, in Federal Money, 
estimating the value of the sovereign at 84.84 ? 

29. Frederick Tudor, Esq., of Nahant, Mass., in the year 
1841, raised 42284 Ih. of sugar-heeta on 93 rods of land. 
Allowing 661b. per huahel, how many bushels could he 
raised per acre at tJiis rate, and what would be the value of 
the whole at 50cts. per bushel ? 

30. If 2 men digging can keep 1 man employed in wheel- 
ing to the distance of 20 yards, and if each digger removes 
15 c. yd. per day, what will it cost to remove 3340 c. yd. to 
the distance of 160 yards, the wages of each laborer being 
75cts. per day ? A.ng. S835. 

N. B. First find the numtier of mBn required to wheel tlie 
dirt away, and adil the two diggers, and you will obtain the whole 
number employed. 

31. What number of bulbs will be required for a ci-oous 
bod, the bed being 23iu. wide, and the rows 6 inches apart, 
allowing 150 bulbs to each row; and what will they cost, i of 
the whole number being bought at 75cta. per 100, 1 at 
$1.37i, and the reat at 81.62^ 

32. When the double hyacintha were first brought into 
notice, some of the roots were sold at 2000 guilders apiece. 
Equally fine varieties can now be bought for S4 a dozen. 
At 40ets. per guilder, how large a bed could now be stocked 
with the choicest varieties, at the origmal cost of a- single 
root, the roots bemg placed 8 inches apart, and allowing Sin. 
for border ? 

33. What will be the cost, at S12,75 per 100, of stocking 
a tulip bed 20ft. long and 4ft. wide, the bwlba being planted 
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in rows, allowing 6in. between tie plaatB, and Tin. lietwoeii 
the rows? Ans. $35.70. 

34. In order to introduce enough fresh air to fill a hot- 
house twice in 24 hours, how many feet of air lieatod to 
the proper temperature, must he introduced houily into a 
house 40ft. long, and 16ft. wide, the height in front heing 
6ft., and at the back 18ft. ? Aim. 320 o. ft. 

35. "What would be the daily expense of raising the tem- 
perature of the hof^house in the last example l^'jif^-oj^ii-a lb. 
of coal will raise the heat of a c. ft. of air 1°, coal being 
wortk S6.50 per ton of 2000 lb. ? 

86. A mechanic has a vacant space in bis garden, 18ft. 
long and 4ft. wide, which he wishes to occupy as an asparagus 
bed. He trenches the whole to the depth of 2ft., and fills 
the trench half full of manure before returning the earth. 
He afterwards plants the whole with roots, setting the roots 
9 inches apart. The land is worth 12Jcts. a square foot, 
and be will be obliged to wait 3 yeara before the bed will be 
in a condition to be cut. Estimating the labor bestowed 
on the bed at 4 hours, at lOots. per hour, the cost of 
manure at 81.25 per solid yai-d, the cost of plants at SI. 00 
per 100, and interest on the whole at 6 per cent, per annum, 
what win be the entire cost of the bed when it comes into 
bearing ? 

37. Allowing loz. of onion, carrot, or parsnip seed for 
sowing 15 sq. yd., Joz, of cabbage or .cauliflower seed for 
4 sq. yd., ioz. of turnip seed for 11 sq. yd., and 160 aspa- 
ragus plants for a bed 5ft, by 30, what quantity of eaeh 
will be required to plant a garden of 40 sq. rods with onions, 
carrots, parsnips, cabbages, cauliflowers, turnips, and aspa- 
ragus, allowing the same quantity of ground to each ? 

38. In 1637 a collection of 120 tulips was sold in Hol- 
lasd for 9000 guilders; in England, at the present day, 
£50 is frequently given for a single bulb no finer than some 
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of the varieties wiicli can be pureliased for less than a dol- 
lar. Estimating the Sorin at 40 centa, and the sovereign 
at $4.84, how many of the Dutch hulba would amount to 
the same aa 15 of the English bulbs, at the aboTs rates ? 

39. Apples should stand 35 feet apart, pears 20fl;. apart, 
and plums 18ft. apart. How largo an orchard would be 
required for 180 apple-trees, 315 pear-trees, and 350 plum- 
trees, there being 5 rows of each sort, allowing 28ft. between 
the apples and pears, and 20ft. between the pears and 
plums? Ans. IIA. 3E. 31r. 12iyd. 

40-42. How many hills of corn in a rectangular piece 
of land containing a quarter of an acre, if the hills are Sft. 
apart one way, and 2ft. 9in. the other ? if the hills are Sft. 
6in.x3ft?— 2ft.x2ft. 3in.? 



VII. THE HOUSEHOLD. 
34. General Ikfobmation. 

1. The grains yield nearly tlie following quantities of 
meal aud bread per bushel.' Wheat weighing 60 lb. — flour, 
48 lb. ; bread, 64 ib. Eye weighing 54 lb. — ^meal, 42 lb. ; 
bread, 561b. Barley weighing 48 lb. — ^meal, 37 Jib.; bread, 
50 lb. Oats weighing 40 lb,— meal, 22 J lb. ; bread, 30 lb. 

2. The following weights and measures nearly correspond." 
Wheat flour, 14oz.=lpt, Indian meal, 18oE.=lpt. But- 
ter, 15oz.=lpt. Loaf sugar, broken, llb.=lpt. White 
sngar, crushed, lTpa.=lpt. Brown sugar, 18oz.=lpt. 
Eggs, 10=1 lb. A chaldron of soft coal=58f e. ft. Stoae 
coal, Ibu. =70 lb., or 42 o. ft.=l ton. A common tumbler 
holds Jpt. or Jib. of water. A common wine-glass holds 



it., and private informalioi 
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Jgill or 2oz. of water. Cuiranta, 14oz.=lpt. Clierries, 
12oz.=lpt. Honey, 23oz.=;lpt. Lard, tallow, or sperma- 
ceti, 15oz.= lpt. Milt, lib. =lpt. Oil, 15oz. = lpt. 
Salferatus, dry, 23oz.=lpt. 

35. Household MENStmATioN. 

1 . 2!? find tlie contents of any ci/lmdi-ical veaiel, in pints. 
— Measure the diameter and height in inches. Then, fnr 
n me measute, raultiply the fcfiuaie of tht diameter by the 
haight, and divide the pioduot by 37, foi bea nieasure, 
multiply the squire of twiie the diamitei by twice the 
height, and dividi, the pioduct hy 359 , fir dry measure, 
multiply the square jf twice the dnmetei by the height, 
jiid divide the product hy 171 

Let D repiesent the dnmeter, H the height and C the 
Gonfent^ in pints Then, if the contents aie tAen m wme 
measure, H = 37C-:-D-, 0=^ -'70-^11 B"oi hcoi meas 
ure substitute Hi, and for dry measure 42i, in the place 
of 37, in each formula. 

2 . 2b find the contents of any uessej with a cireutar base, 
and tapering sides* — Take one half of the sum of the 
greater and less diameters, for a mean diameter, and pro- 
ceed with this mean diameter and the height, as in the pre- 
ceding problem. If great accuracy is required, proceed as 
jn Problem 1, substituting for "the square of the diam- 
eter," " the product of the greater and less diameters, added 
to one third of the square of their difference." In beer 
and dry measure, use four times this product, in the placo 
of " the square of twice the diameter." 

The height and mean diameter, may be fonnd as in Prob. 
1. Let G be the greater diameter, L the less diameter, 
and M the mean diameter. Then 

G = VSTP^^F^L^- 4 L ; 
L = 73M^-f of G*-iG. 
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3. To find &>e contents of a howl, in pints. — Measure the 
diameter of the top and the depth, in inches. To three 
times the aqiiM^ of half the top diameter, add the square 
of the depth ; multiply this sum by the depth, and divide 
the product by 55 for wine measure, hj 67 for beer 
measure, or by 64 for dry measure. 

4. To find the contents of a viell or cylindrical cistern in 
hogsheads. — Meaaure the dimensions in feet, multiply the 
square of the diameter by the depth, and divide the product 
by 11. If great accuracy is required, measure the dimen- 
sions in inches ; multiply the square of the diameter by the 
depth ; multiply, the product by 54, aud cut off sis figures 
from the right hand. 

Let D be the diameter in inches, d the depth, and C the 
contents in hogsheads. Then D = V lOOUOOO C H-54 cl ; 
rf=: 1000000 0-^ 54 D=. 

5. To detertthine the height to which any cylindrical vessel 
viiU he filled hy a gallon. — For wine measure, divide 294; 
for beer measure, divide 359 ; for dry measure, divide 342, 
by the square of the diameter, measured in inches. 

One quart would evidently fill the vessel \ as high; 
one pint would fill it I as high ; and one gil! would fiU it .3^ 
as high. Any cylindrical vessel can therefore be marked by 
this rule, so as to serve the purpose of a set of measures. 

Let N be the number of the required measure which will 
be equivalent to s, gallon, D the diameter, and H the 
height. Then, for wine measure J)= V294^r(NxH) ; for 
beer measure D=:^/■B59-=- (Nx H); for dry n 
V"342-(NXH.) 

6. To test the accuracy of cylindrical dry 7, 
Measm-e the diameter in inches, and divide 273S by the 
aquare of the diameter. The quotient will be the depth for 
I bushel. The depth for a half bushel, will be 4 the 
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quotient; for a peck, i of the quotient; for a half peoi, i 
of the quotient, &c. 

26. Examples tor the Pupil. 

1-3. I have a cylindrical tin dish, 6iin. in diameter, and 

6in. deep. Required its contents in wine, in beer, and in 

dry measure. Am. 3qt. 8.4gi. wine meas.; 2qt. 1.65pt, 

beer meas.; 3qt. nearly, dry meas. 

4-6. At wliat height should marks be placed on the inside 

of the above dish, to indicate a quail of each measure F 

Am. 1| in. nearly for wine meas. ; 2Jin. nearly 
for heer meas. ; 2in. for drj- meas. 
7-9. Find the contents iu each measure, of a pan, the 
height being 5 inches, the top diameter 17in., and the 
bottom diameter 9in. 

Aiu. hy the accurate rule, 23,56pt. wine meas. ; 
19.42pt. beer meaa. ; 20.39pt. dry meas. 
10-12. Fiad the contents in each measure, of a bowl, the 
diameter of which is 6in., and the depth Sin. 

Am. 1.96pt. wine meas. ; 1.61pt. beer meas. ; 
1.69pt. dry meas. 
13. A cylindrical cistern is 5 feet in diameter, and 6ft. 
deep. How many hogsheads does it hold F 

14-15. A cylindrical cistern is 7ft. 6Jn. in diameter, and 
6ft. 9in. deep. Find its contents by each rule. 

Am. by Rule 1, 34,fij'Ehhd. ; by Rule 2, 35.43hhd. 
16-17. The house to which the above cistern belongs, is 
40ft. long, and 34ft. wide, and is supplied with eave-trougha 
which convey all the water that falls on the roof to the cis- 
tern. To what depth wotild the cistern be filled by a single 
shower, in which there is a fall of fin. of rain, allowing Sin. 
on each side for the projection of the eaves? How many 
inches of i-ain would fill the cistern ? 

18. A man has the following cjlindriciil measures : One 
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designed for a biwliel, the diameter of which is 18 i inches ; 
one designed for a half-bushel, diameter 14iia.; one de- 
Bigaed for a peck, diameter 12in. ; one designed for a half- 
peck, diamot-ar 9iJij. ; and one designed for a quarter-peck, 
diameter 7iin. What should be the depth of each ? 

Ans. for the half-bushel, Sjin. 

19. I send a barrel of flour to a baker, and bo agrees to 
furnish me an equal weight of bread in return. The flour 
weighs Icwt. 3qr., and cost me 17.50; the barrel, (which 
the baker Iceeps,) ia worth 25et3. How much do I pay the 
baker for Ms trouble ? Ans. $2.12i. 

N. B. If 48 lb. of flour make 64 lb. of brcniJ, hoff manj lb. of 
flour will make Icwt. 8qr. of bread ! And what will 1)6 the value 
of Uio flour that is left, at $1.50 per bbl. ? 

20. A cow gave 350 gallons of milk in a year, and con- 
sumed in the same time two tops of tay, at $9,75; 12bu. 
of Indian meal, at 60cte. ; 50bu. of beeta, at 40cta. ; and 
ber pasturage coat $8.75. Estimating the value of her 
milk at Sets, a quart, and allowing 10 per cent, on 325 for 
the interest of her worth, and risk of keeping, and 82,50 for 
labor and attendance, what amount of profit did she yield ? 

21. Find the cost of 100 lb, of bread, made from each 
of the following grains, the grain being of the full weight 
given in §24, and the cost of manufacture in each instance, 
being 66ota, ; wheat at 11.10 per bushel ; rye, at 90ota. per 
bu. ; barley, at 75ctfi. per bu. ; oats, at 40cts. per bu. 

22. How much crushed sugar, by measure, should be used 
in preserving 6qt. of currants, in order that there may be 
equal weights of sugar and frait?' 

23. How would you measure the following ingredients ? — 
2 lb. flour, 2 lb, sugar, 1 lb. butter, and 1 ib. eggs.' 

24. A common watch vibrates 5 times in a second ; if 
from any cause each vibration is ^g^^g less than its proper 
time, how much will the watch gain per day? 
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25. A cloak contalnmg diyi. of troadcloth that is IJyd. 
wide, is to be lined with silt that ia Jjd. wide. How much 
sillc will be rec[uii'ed ? 

26. A parlor 35ft. 6m. long, and 19ft. Sin. wide, is to be 
carpeted. How muoli carpeting, that is a yard wide, will 
be required, provided there is ao waste in matching the 
figures ? How much will be required, if Jjd. is lost in 
matching each breadth ? 

27. A man wishes to build in his cellar a potato bin that 
will hold 40 bushels. It is to be 6ft. long, and 3ft. 6 in. 
high. What must be the width of the bin ? 

28. If a family of 3 peraons consume a barrel of flour in 
11 weeks, what is the average amount of bread eaten daily 
by each person, 'S pounds of flour being sufficient to make 
4 pounds of bread ? Ans. 1^^ lb. 

29. Required the entire quantity, and the value at 22cts. 
a gallon, of the milk taken by D. N. Breed, of Lynn, Mass., 
from one cow, in 11 months of 1839—40. The daily average 
was as follows :— from April 15 to April 30, 1839, 6c[t. ; 
in May, 14qt. ; in June, 16qt. ; in July, 13qt. ; in August, 
12qt. ; in Sept., llqt. ; in Oct., lOqt. ; in Nov., lOqfc, ; 
in Dec, 9qt. ; in Jan., 1840, 9qt. ; in Feb., Tqt., and 
from March 1 to March 15, 2qt. 

SO. Alfred the Groat had large ca,ndles made with mai-ka 
upon them, so that he might judge of the time by the 
quantity that had burned." If a candle were lighted at 
noon, of such size that only 9in. would be consumed in 24 
hours, what would be the time when 2 Jin. bad burned? 

31. How much coal, at 22401b. to the ton, would fill a 
bin that holds 160 bushels of pota,toes ? 

32. How many wine gallons in a pail 12in. in diameter, 
and 14Jin. deep ? 

' Carpenter. The Clepsydra had not been introduced into England. 



Hosted by Google 



134 THE HOUSEHOLD. [ART. VII. 

33. A cylindrical vessel is 4 inches in diametfer. A-t 
what heights must marks be placed for Iqt. wii 
for Ipt. heer measure ; and for 1 half-peek dry 



34. Required the contents in wine measure, of a water- 
pail, the height being 8Jin., the top diameter lliin., and 
tha bottom diameter 9in. 

S5. How many rolls of paper hangings, each 9yd. long, 
and ijd. wide, would be required to paper one side of a room 
that is 19ft. long and Oft. 6in. high? 

36. A saving of il per annum, invested at 6 per cent, 
compound interest, will amount in 40 years to f 154.761966. 
K a young man at 20 yeare of age, commences laying up 
6ict8. per day, how much will he be worth when he is 60 
years old ? 

37. A man expends all his income, but in bolting over 
his accounts at the end of the year, he finds that |125 has 
been laid out foolishly. If he resolves to retrench, and 
eaves that amount annually, what will he be worth in 40 
j..r,? 

38. Find the ratio of Uu n nat on between two lights, 
which throw shado^ra of e i al nten ty, if placed at the 
distances of 9ft. and 5Jft r sjeot ely 

■" The foUowing method n easu ng hecompErative illuminalmg 
power of different lighls, is ound don he aw thai the amount of raj-a 
thrown on a given surface a n e se y as he square of the distance 
of the illuminaling body. Place two hghls. which are to be compared 
with each olhsr, nt the distance of a few feet, or yards, from a screen 
o{ white paper, or a white wall. On holding a small card near tha 
wall, two shadows wiil be projected on it. Bring the fainter light 
nearer the card, or remove the brighter light fetther from it, till both 
shadows acquire the same intensity. Measure now the dislaneea of 
the two lights from the wall or screen, and ihe squares of these dis 
tances will give the ratio of illumination. In this experiment the 
spectator should be equidistant from each shadow." — Bigdoui'a 
Technolog;/. 
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39. If a cjliadrical cistern is 7ft. 6iii, in diameter, what 
must be its depth, to hold 45 hogsheads? To hold 30 



40. If wood is sawed 2ft. long, how many eoi'ds will tht re 
be in a pile 50ft. long, and 8ft. Sin. higK ? 

41. How many potatoes are there in a cellar, there being 
5 barrels full, and one half-full, each barrel holding 2bu. 
Splc, and a bia that is 10ft. long and 5ft. wide, being filled 
to the height of 3ft. Bin. 

42. An imperial gallon of sperm oil, burned in an Argacd 
la,nip, which yields a light equivalent to 5 candles, (6 to a 
lb.) will bum about 100 hours. The solar lamp, with 
an imperial gallon of whale oil, yielding a light equivalent 
to 4 J candles, (6 to a lb.) will burn about 90 hours.' 'When 
fcperm. oil ia $1.25 por gallon, and whale oil 62Jct3. per 
gallon, how much can be saved on every galluu by the use 
of whale oil? A»s. 44^ cents. 

43. A eylindiioal cup contains 3qt. 3 4gi. wine measure. 
Ecquired the height, the diameter being 6J- inches. 

Ans. G inches. 

44. What is the greater diameter of a pan, the less dia^ 
nifter being Uiu., the height 5in., and the contents 19.42pt. 
Leer measure ? Ans. 17 inches. 



45. A cylindrical cistern, 6ft. 9in. deep, contains 35.43 
hogsheads. What is its diameter ? 

46. A cylindrieal cistern, 7ift. in diamctar, holds 47.24 
hogsheads. Wliat is its depth ? Ans. 9ft. 

47. What should be the diameter of a cylinder that is 
65in. deep, to hold a half-bushel ? Ans. 14J inches. 

48. WJiat should be the diameter of a cylinder that is 
2 Jin. deep, to hold a half-pint, beer measure? 

Ans. 3in. neaHy. 

' Pnrae!!. 
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VIII. ARTIFICEES' WORK." 

S87. The Gabpentek and Joiner. 

1. The contents of a hoard are found by multiplying the 
length by the mean breadth, provided the thickness doea 
not exceed 1 inch. If the board tapers regularly, the mean 
breadth is baif the sum of tho two end breadtht If it h 
of irregular shape, the breadth should be taien at a number 
of different points at equal intervals, and then average 
should be regarded as the inean breadth. If the thickness 
exceeds 1 inch, multiply the number of feet in the area by 
the number of inches in the thickness. 

If the contents are given, and either of the dimensions 
are required, divide the contents by the product of the ^ven 



EramjJles. — A board 12ft. 6in. long, 1ft. Sin. broad, and 
fin. thick, contains 12iX li=15|ft. board measure. 

A board 13ft. 4in. long, 1ft. 8Jn, broad, and 1 J in. thick, 
contains ISJxlix li=33Jft. board measure. 

2. 77)e contents of square or Ttewn. timber are found by 
multiplying the mean breadth by the mean thickness, and 
their pioduet by the length. The mean breadth and 
thickness are found in the same manner as in measuring 
boards. Sometimes the contents are found by squaring J 
of the ^rt, and muitiplying by the length. This method 
is erroneois, and always gives the .contents too great. Tim- 
ber is often sold by board measure. Cubic feet can be reduced 
to board feet by multiplying by 12, (provided the thickness 
exceeds 1 inch,) or the contents can be found at once in 
board measure, by taking one of the dimensions in inches, 
and the other two in feet . If the contents are given, and any 
two of the dimensions, the otlier dimension may be found. 
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hj dividing the contents by tlie product of both, the given 
dimensions. 

JExamples. — A hewn log 19ft. 6in. long, 2ft. 2in. broad, 
and 2ft. lin. thick, contains 19 J !< 2tx2J5=884V c- A-, «»■ 
1056ift. board measure. 

A hewn log 30ft. 8in. bug, 1ft, lOin. wide, and 1ft. 3in. 
thick, oontaina 30J X 22 X U = 168f board feet. 

3. 37j« cimtenti of rouTid timber are usually found by 
squaring i of the mean girt, and multiplying it by the 
length. If the tree is covered with bark, Jin. should be 
deducted from the quarter-girt before squaring. If the bark 
is very thick, more than Jin. is sometimes allowed. No 
rough timber is considered measurable, jf the diameter is 
less than 6 inches.' 

This rale gives the contents too small, nearly in the pro- 
portion of 11 to 14. A ton of timber is considered as 
equivalent to 40 c. ft., but 40 c. ft. of round timber as 
generally measured, really contMns 50 eft. The statement 
usually given without any explanation in Arithmetical tables, 
that " 40ft. of round timber, or 60ft of hewn timber mite 
1 ton," is therefore erroneous The allowinoe was otigm tUy 
introduced as a partial compensation to the ptiri.ha=ei of 
round timber, for the waste occasioned m squaring it 

If the true content is required, it can be found veiy 
nearly, by squaring J of the girt, and multiplymg hj twjce 
the length.'' 

Example. — A log 47ft 8in long, and girting at the 
ends 18ft. and 6ft., has foi Jts mein quartei girt 4 of (^18 + 
6)h-2=3. Its contents are therefore 3^x471=429 c. ft. 

4. Flooring, partitioning, and roofing, and all large 
and plain work, in which a uniform quantity of materials 

• Let G be (he mean girt in feel, L the l englli, and C [he oontenia 
inc.fl. ThenL-lee-^OP ; G-ixVCi^n;. 

'' In employing this rule, as well as in llie usual method, lin. should 
be deducted iiom the girt if tho tree is covered with borlt. 
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and labor is espended, are generally measured by tke. 
"sqiiare"=100 sq. ft. Some work is measured by tlie 
liaenr foot or yard, some by the square foot or yard, and 
some by the cubic foot. For some of the more difficult 
kinds of work, it is usual to allow " measure and half," or 
" double measure," but the custom varies so much jn different 
places, that it is impossible to give any general rules of 
measurement. Shingles are generally 18 inches long, and 
of tie average width of 4 inches. When nailed to the roof 
J is usually left out to the weather, and 6 shingles are there- 
fore required to a square foot. But on account of waste 
and defects, 1000 should be allowed to a " square." The 
weight of a square of partitioning may be estim.ated at from 
1500 to 2000 lb. ; a square of single-joisted flooring, at from 
1200 to 2000 lb. ; a square of framed flooring, at from 2700 
to 4500 lb. ; a square of deafening, at about 1500 ib.' When 
a floor is covered with people, 120 lb. per sq. ft. should be 
added to the weight.' 

5. The sliding rule is often nsiiA by carpenters and other 
artificers, in the measurement of timber and work. Tiie 
foot is divided in the usual way, into inches and eighths of 
an inch, and it is also subdivided decimally and logarithmi- 
cally, so as to facilitate the labor of computing. The use 
of the rule can only be learned by practice. 

The cai'penter's square is used in determining whether the 
corners of boards or buildings are square. In framing 
buildings, the corners are sometimes "squared," by measur- 
ing 3£t. on one timber, and 6ft. on the other, and placing 
the eitremities of the measured lines 10ft. apart. This 
mode of operation is founded on the property of right-angled 
triangles, that the square of the bypothonuse is equal to the 
sum of the sqiiares of the other two sides. A roof is said 
to have a true pitch, when the length of each rafter is 1 of 



Hosted by Google 



§27-] THE CAKPENTER AND JOIXER. 139 

the 'breadtli of the building. The two sides of the roof then 
form nearly a right angle. 

6. TJw area of posls.~K\\ -u! t d t m n ^ 1 
reaistanoe of timher, ahoi Id b 1 1 n th upjj t a 
that the timber la of "m h nhbl |ii 1 ty t ght 
grained, seasoned, aud fee f m la lin t pi t ! j 
or other defects. When thh htfap ftnl 

exceeds about ton times tthkn twUbnlbf 
crushing. To find the area faj t th t w II s.f ly b 
a given weight, when the h ht f th j t 1 ss tl n 
ten times its least thickne — D I th gi w ght n 
pounds by 1000 for pine, 01 bj 1400 f ik nlfl i f nt 
will be the least area of th p t h 

EXAMPLES. 

1. Required the contents of a boiird ISft. Tin. long, -Jin. 
thick, and 1ft. 6in. wide, and its value at S)icts. per foot. 

Partial Am. Value $1.94. 

2. The length of aboard is lift. Sin., tho thickness IJiu,, 
aud the breadths measured at five different points are as fol- 
lows; 1ft. 6in., 2ft. 8in., 1ft. &in., 2ft. 6in., and 2ft. What 
are the contents ? Aits. 35ft. 

3. How many cubic feet, and how many feet board mea- 
sure, in a log 21ft. 6in. long, the mean breadth being 1ft. 
4in., and the mean thickness 1ft. Sin. ? 

4. A log is 42ft. 9in. long, and the girts at four points, 
outside of the bark, are 56, 45J, 58, and 641 inches. What 
are its contents by the ordinary rule, and by the correct 
rule? 

5. How many squares of flooring in a four story house, 
42ft. 6in. by28ft4in. within the walls, deducting from each 
floor the vacancy for the stairway, 13ft. by 7ft, 6in. ; and 
what is the cost of the whole, at 13.87 J per square ? 

6. A board measures at five diff'erent points, 1ft. 6in., 



Hosted by Google 



140 ARTIFICERS WORK. [AET. VIVX. 

1ft. 9m., 1ft. 8in., 1ft. 4in^ and 1ft. 3ia., in breadth. What 
is its length, the area being 18^ft. ? Ana. 12ft. 6'. 

7. A stick of timber 9ft. 6in. long, measures 1 ton 14| 
c. ft. What is ita mean area ? Ans. 5ft. O'. 

38. The Masox. 

1. Ruhbli^ walls are generally measured by the perch, 
which ia 16Jft. long, 1ft. deep, and IJft. thick, and is 
therefore eciuivalent to 24J c, ft. In some places, 25 e. ft. 
is allowed to the perch, in measiiriag stone before it is laid, 
and 22 c. ft. after it ia laid in the wall. When the wall is 
not of uniform height, the height shotdd be measured at 
several places, from the bottom of the foundation to the top 
of the wall, and the mean height employed in computing 
the solid contents. Nine pecks of good lime and 3 one 
horse loads of sand, will make mortar fov 3 perches of wail. 
Rough stone and marble are often measured by the eubio 
foot. In measuring workmanship, linear feet and jai'ds, and 
square feet and yards axe employed. 

2. The rood of 36 aq. yd. is sometimes employed in 
measuring walls that are more than 18in. thick. The wall 
should first be reduced to 2ft. thick. Thus a wall 90ft. long, 
8ft. high, and 21in. thick, is equivalent to J of a wall 90ft, 
long, 8ft. high, and 2ft. thick; J >c 90 X 8=630 sq. ft; 6S0-r 
9=70 sq. yd.; 70-36=1 rood 34yd. 

3. Owfcms can be measured accurately by finding the solid 
contents in cubic inches, and dividing by the number of 
cubic inches in a hogshead, (63 X 231.) But, in measuring 
circular cisterns, the rules given in Sect. 25, are much more 
convenient than this method, and are sufficiently correct for 
ordinary purposes. If great accuracy is required, measure 
the diameter and depth in inches, multiply the aquai'o of tho 

' RDUgh sloiie worli. is oailed rabble work. 
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diameter by the deptt, aaii multiply the prcduet by eitlie: 
of the following numbers, to obtain the contents : — 



In cubic feat 
.00045451 


In ale gallons 
.002785 


.0034 


In cubic inehca 
.785398 


In iiogf,lieads 
.0O0U54 


In bushels 


In lbs of water 
.028326 


in Imperial gal. 
.002S326 



4. ArcJies are measured by applying a line close to the 
surface in taking the dimensions. If the ari"S is not of 
aniform length, breadth, and thickness, the dimeLsions may 
everal points, and the mean of all the 
in. A pointed arch will sustain almost 
any weight on its crown, provided the lowest stones do not 
give way. Therefore the Grothie arch is stronger for lofty 
buildings than the circular, but the circular arch is far better 
adapted than the Gothic, for bridges or other works, where 
every part of the arch may be exposed to equal, or nearly 
eC[ual pressures. 

EXAMPLES. 

1. How many cubic feet in a block of marble, 4ft. 6in. 
long, 3ft. 8iu. wide, and 2ft. 4in. thick ? 

2. How many perches of 24^ c. ft. in a wall 97ft. long, 
and 2ft. thick, the heights at five different points being 4ft. 
Sin., 8ft. Sin., 3ft. 9in., 4ft., and 5ft. 2in. and how much 
lime will be required to make mortar for the whole ? 

3. Required the cost at 50ets. per perch of 25 c. ft., of 
making a cellar wall 6ft. Sin. high, and 1ft, 6in, thici, the 
outside measurement being 47ft. long, and 22ft. 6in. wide ? 

4. How many hogsheads in a cylindrical cistern 13ft. 6in. 
in diameter, and lift. 7in. deep ? 

5. How much liewn work in 18 lintels and sills, each 4ft. 
by 1ft. 6Jn., and in chimney coping, 58ft. Gin. by 19in., and 
what is the coat of the whole at lOJets. per foot? 

Pariial Ans. Cost, S21.06. 
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6. Find the contents m cubic feet, in hogsheads, and in 
Imperial gallons, of a cylindrical cistern 10ft. 6iii. in dia- 
meter, aud 9ft. 2in. deep. 

1st Ans. 793.738 o. ft. 

39, The Bricklayer. 

1. Bric/iTvork is measured either by the square yard, or 
by the square rod, aad is usuaUy estimated at IJ bricka 
thick, =: 12 inches, the actual thickness being reduced to the 
Btandard of IJ bricks, 272 sq. ft. is generally counted as 
a rod, the fraction of } sq. ft. beiag rejected.* The rood 
of 18ft. sq., or 324 sq. ft., and the rod of 16J sq. ft., are 
also used. But the common practice is now to reckon bricks 
by tho 1000, the number required depending on the size of 
the bricks. In estimating the number, an allowance of -j^ 
of the solid contents should be made for the space occupied 
by the mortar. 

2. The usual dimmsiom of bricks, are; length Sin., 
breadth 4in., thickness 2in. WhateYer the length may be, 
the breadth is .generally i, and the thickness i as great; 
thus ft brick 9 inches long, would be 4 J in. wide, and 2} in. 
thick. In some places, all walls are charged as solid, no 
allowance being made for doors, windows, or other openings ; 
in others, the openings are deducted in charging for mate- 
rials, but the workmanship is estimated as if the walls were 
solid; in others an allowance of one half is made for all 
openings; and in others the actual materials employed, and 
workmanship espended, are charged. 

S. The number of rods in any wall may be found by 
multiplying the area of the surface bj J of the number of 
half-bricks' in the thickness, and dividing the product by the 
number of square feet allowed to a rod. A load of sand= 
30 struck bushels ; a ton = 24 c. ft. 
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EXAMPLES. 

1. How many bricks of the usual size, will bo required 
to make a wall 40ft. long, 16ft. higli, and 2 bricks thick, 
milking allowance for mortar ? 

^n^. y^ of 40>;16xU>: 27=20736. 

2. How many roods of 324ft. in a wall 96ft. long, 10ft. 
high, and 3 bricks thick, and what is the cost of the bricks 
at §7.75 per M ? Am. Cost, S361.58. 

3. A garden contains li acres, and is 150ft. wide. Ee- 
quired the cost of enclosing it with a brick wall 9ft. 4in. 
high and 3 bricks thick, at $7.50 per M., deducting 2 doors, 
each 6ft. Sin. by 4ft., and a gateway 12ft. wide ? 

Ans. $3404.19. 



30. The Fl 

Plain plastering is measured either by the square foot, 
the square yard, or the "square" of 100 sq. ft. The number 
of coats, and the quality of the finisiiings, should be stated 
in the bill. Cornices and mouldings, if 12 inches or more 
in girt, are sometimes estimated by the square foot; if less 
than 12 inches, they are usually measured by the linear foot. 
Plastering on waUa is called rendering ; ceiling, is plastering 
on laths. The castom Taries as to the proper allowance 
for doors and windows. 



1. What will be the cost of plastering a ceiling 21ft. 6in. 
long, and 19ft. 6in. wide, at llcts. per sq. yd. ? 

2. How much plastering on a partition 22ft. 3in. long, 
and 7ft. Sin. high, deducting two doors, each 6ft. by 3ft. 
2in., and what will it cost at 12icts. per sq. yd. ? 

Ans. Cost, 11.87. 

3. How many squares of ceiling, and of rendering, and 
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how many feet ni cnniicp, in i hall 60ft. long, 28ft. 6in. 
wide, itnd 10ft. biL'h (loducting 17yd 5ft. 6' for doors aad 
windows? Ans 16 sc( 1yd 2tt 6' of rendering. 

17 sq. 1yd. 1ft. of ceiling. 

177fl. of comioe. 

31. The Paintee and Glazier. 

Painting is measured by the square yard. In taking the 
dimensions, the measuring line is laid into all the mouldings, 
BO as to reach every point which the brash touches. 

Glaning is sometimes measured hy the square foot, some- 
times by the piece, or by the light. In estimating by the 
square foot, it is customary to include the whole sash. Cir- 
cular or oval windows are measured as if they were square. 

EXAMPLES. 

1. A room is 24ft. long, 18ft. 6in. wide, and 9ft. 6in. 
high. How many yards of painting are lE it, deducting a 
fire-place 4ft. 6in. by 4ft., and 3 windows, each 6ft. by 3ft. 
Sin.? Am. 81yd. 2ft. 

2. At 12}cts. per yard, what will it cost to paint a wall 
15ft. S'bySft. 3'? Ans. §1.78. 

8. How many feet of glazing in an oval window 4ft, 6' 
by 2ft. 8' ? 

4, At ISJcts. per foot, what will it cost to glaae 3 stories 
of a house, with 8 windows in each story, the breadth of 
each window being 3ft., and the height 5ft. 4iu. 1 

Am. §72. 

32, The Pater, Slatbk asd Tiler. 
Paving is measnred by the square foot, the square y3i"d, 
or the rood of 36 sq. yds. If the pavement is grooved, the 
grooves are added to the surface n 



Slating and Tiling are measured by the square yard, by 
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tbe rood, or by the "square" of 100 sq. ft. It is not usual 
to make any deductions for chimneys, skylights, or other 
apertures. In measuring the girt of slate roofs, aOowance 
must be made for the double row at the eaves.' 

EXAMPLES. 

1. A yard is 80ft. long, and 28ft. Gin. wide. WImt will 
it cost to pave it at 70cfs. per square yard? 

2. The side of a square court measures 120 feet. What 
will it cost to pave it, leaving a flagged walk 6ft. wide around 
the outside, at 75cts. per yd., and paving the rest with 
bricks at 88.00 per M., allowing 4 bricks to a square foot ? 

Ans. ^601.25. 

3. How many roods of tiling in a roof 52ft. 8' long, and 
45ft. 6' in girt ? 

4. At $1,30 per yard, what wili be the expense of slating 
a roof 49ft. 6' long, and girting 465ft. ? Ans. $333f. 

33. The Plumber. 

Plumbers' itiorh is generally done by the pound or hun- 
dred-weight. A square foot of slieet lead, -j^in. thick, weighs 
5.899 lb. From this value the weight of a square foot of any 
other thickness can readily be determined. Lead pipes of 
Jin. bore, weigh about 101b. per yd,; lin. bore, 121b.; 
IJin. bore, 161b,; IJin. bore, 181b.; Ifin. bore, 211b,; 
2in, bore, 24 ib. 

The contents of lead pipe of any given dimensions, may 
be fonnd by the table in Sect, 28, for measuring cisterns. 



1, What is the weight of 1 sq. ft. of lead, the thioknosa 
being 4 of an inch ? 



oof, is about 40 lb. per squnri 
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2. Find the weight of lead necessary to cover one side of 
a roof 36ft. 9in. loDg, and 18ft. Sin. wide, at 8Jlb. per 
BC[uare foot. 

3. What is the cost of covering and guttering a roof, at 
18s. per cwt., the length of the roof being 43ft., and the 
girt SSft. ; 57ft. of gattering 2ft. wide; weight of roofing, 
9.831 lb. per sq. ft., and of guttering 7.373 lb. per sq;. ft. ? 

Am. £115 9s. IJd. 

4. Required the expense of a leaden pipe, l|in. bore, 
nnd 185ft. long, at llcts. per lb. 

5. A roof 40ft. long, and 57ft. girt, is covered with lead 
^in. thick; the water pipe is IJin. boro and 52ft. long, and 
the waste pipe is 2!ii. bore and 40ft. long ; the water cistern 
is 4ft. Sin. long, 3ft. 6in. wide, and Sft. deep, and lined with 
lead -Jin. thick. What is the amount of the plumber's 
bill, rating the sheet lead at S7.50 per owt., and the pipe at 
lOcts. per pound ? 

34> Specific ATlo^f and Estimates. 

1. specification of materials to be proTiiJed, and labor to be per- 
formed,!a the construclJon and iiiuEhiiig of a Schoolhouse for the 
City of Worcester, to be erected on Summit Street in said City, 
according to plans drawn by E. Bojden, Architect, and herewith 
presented. 

Siio of House. — 58 feet long by 50 feet wide, not including the 
projection of the pilasters. 

Height of Btoriea as figured on Section of Front Eleyation. 

The location of the oeliap, and depth of escayation, to be lioter- 
mined by the building committee. 

A well to lie dug upon the lot iu such location bb directed by 
the building committee, and also to be stoned up eo as to leave a 
diameter of three and a lialf feet in the clear. 

All earth dug out of the cellar and neU, to be deposited upon 
the lot, as may be directed by the building committee. 

The foundation walls fo be three feet thick at the I)ottom, 2J 
feet tliick at the top, and of such height as may be determined hy 
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the building eommittee. The walls to he made of large square 
blook-stono, well faced and bonded. = 

nnderpinning 2 feet wide, and not less than 8 inches thick, to 
'be made of rongh split South Ledge stone, with a rough-hajnmered 
beTelled wash" between the pilasters. The face of the nnder- 
pinniag to project as far forward as the face of the pilasters. 

Stone steps, of fine -hammered South Ledge granite, located and 
of such size as represeDted on the plan. 

All the foundations for piers and partition walls, to be not less 
than 8 inches thiol!, and to be placed as represented on the plan 
of the cellar. 

Stone lintels over all the cellar windows, and four stone tliresli- 
olds ot fine-hammered South Ledge granite, to be made of the 
dimensions marked on the ground plan. 

Outside wall of brict to be one foot thick, with pilasters pro- 
jecting 4 inches beyond the face of the wall, and Corbel-Course" 
and Frieie,'' as shown on eleTataon. 

Four brick piers in the cellar, ea«h one foot square, and a brick 
partition 8 inches tlJick to be carried from the bottom of the cellar 
to the attic floor, as represented on the plans. 

The chimneys to be located and consti^cted as represented on 
the ground plan. 

Building to be lathed throughout, and plastered with two ooats, 
esoept the play-room in the basement. "Walls not to be plastered 
undemeatl the 1 n 

All the wind w t ha e four-course," tooled sandstone caps, 
and two u a 11 Th doora to have fiye-course caps of the 
same mate al 

Twenty nt lat ng gisters, each one foot in diameter, to be 
fumisiied and n Wl two in each ventilating flue, one near tho 
floor and the other near lie ceiling. All the rooms to be thus 
Tentilatod ©scept the play-room. 

For the arrangement and sizes of timber in the first three floors, 
see plan of flooring, as represented on the basement plan. 

' Laid like bricks, so that the joints wilt not come over each other. 
'' The WBsh of the stone is the inclined surface for water to run ofl^ 
" Projections in a wall to sustain the timbers of a floor or roof, are 
called corbels. 
^ The part of the wall above the pilasters. 
• Of tlie thickness' of four courses of brick. 
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Frames to be made entirely of good spmoe framing timber. 
Joists in 4tli or attic floor to be 2 X 9. framed 15 inotes between 
centres. All other timber in roof and observatory to bo of tlie 
siie figured on the plan of roof. 

Joists in first three floors to be jointed Jin. crowning' to 15 
feet in length. All floorings to be bridged with good X bridging 
where marked on plan of flooring. All large timber to be well and 
properly secured to the brick waUa by suitable ajichor irons. The 
joiets to be also secured in a similar manner, aa often aa onee in 
every ten feet. 

Roof to be boarded with suitable Jin. boards, planed, jointed, 
matehed, and suitably tinned. Roof to be bracketed and project 
as represented on elevation. Observatory to be framed and flnlshed 
in every respect aa represented and figured on plan of observatory, 
front elevation, and plan of roof. 

Lintela 6 x 7 Jin. to be fiirnished for all windows and doors. 
All floors to be lined with suitable Jin. lining boards laid edge to 
edge, and nailed with 6d. nluls. 

The floor to tlie npper aohoolroom to be deafened in the centre 
of the floor joists with a suitable coat of coarse mortar. All top 
floors to be of suitable southern hard pine Jin. thick, and net 
to exceed Cin. in 'width, irell laid and nailed witlt X2d. floor nails. 

Five iron columns to be placed aa represented on plans of base- 
ment and second story, of size and quality like tJiose in the Pleas- 
ant Street Sohoolhouse. 

Partitions to be arranged as represented on plans. Those in 
basement and 2d story, to be eonstruoifld of 2X5in. partition 
plank, bridged once with IJ x Bin. herring-bone bridging. Those 
in 3d story to be of 2 x 6in. partition plank, bridged twice with 
herring-bone bridging as above. Allpartidon plank to be jointed 
and set edgewise, so as not to eieeed one foot between centres. 
The contraotor is also to make all necessary arrangements in tlie 
partitions for pipes to convey heated air to all the different apart- 
ments, and to do all necessary wood- work preparatory to putting 
in re^sters to admit the hot air. The house to be furred through- 
out with Jx2J inch fnrrings, placed at the distance of one foot 
between their centres- 
Teachers' platforms to be elevated 6 inches above the floor, of 
the situation and sizes represented on plans. 
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All window-frames to be construotei as represonteii by tlia 
drawings, witli hard pine pulley styles.* 

Four cellar window frames, to be made of 2Jn. cJiestant plant, 
each large enough for awiniJow with 4 lights of 9x13 glass. All 
sash to be of first quality Eastern pine atoclc, lip saah, ogee'' style, 
IJin. thick, to be doable-hung with suitable weights, cords, and 
pulleys, and glazed with best quality Gernum glass of such sizes 
as figured on front eleyalion. 

All windows in 2d and 3d stories t<i haTO blinds to slide into 
the walls upon each side of the window, as shown on detail of 
window frarae. 

Fonr outside doors with side lights, as represented on front ele- 
vation, each 8ft. high by SJft. wide, and 2in. thick, i panels with 
bevel joints, to be hung with 3 sets 4in. loose joint butts, and 
trinuned with suitable mineral knobs. The two front doors io 
have suitable mortice locks, and tlie two other doors suitable bolts 
inside. Ail other doors to be ajxTJfL i panels, IJin. thick, 
with bevel joints, suitably hung with S sets of 4in. loose joint 
butts, and ii'immed witli suitable mineral knobs and morllca locks. 

A flight of cellar stairs, with hard pine treads lin. thick, placed 
as represented on cellar plon. All other stairs located as repre- 
sented on plans, with hard pine risers lin. thick, and treads IJin. 
thick, and to have cherry newels" and hand-rails. All stoiroases 
to be cMled up on the well-room^ side as high as the hand-rail, 
and all rooms to be ceiled as liigh as the window stools, witli suit- 
able Eastern pine stock ^in. thick, not to exceed 6 inches in widtli, 
jointed, matched, and beaded. 

Cleats to be put up in entries and recitation rooms, sufficient to 
contain SO doz. glazed cloth es-hools, placed 6 inches apart, and 
to be provided with said hooks. 

All doors and standing wood-work inside, to be gi-ained in imi- 
tation of oak. Jet and brackets to be painted and sanded in imi- 
tation of sandstone. Observatory, window frames, and door frames, 
to be painted white and sanded. All painting to be done with 
throe coats of jiurf white lead and linseed oil, colored as above 
speeilied. Tinning apon thereof to be painted with one coat upon 
the under side, and two upon the npper side, of spruce yellow and 
boiled linseed oil. 

' The slripg in which (he window pulleys are placed. 
'' An ogee is c moulding resemblinij ihe letter S in its outUne. 
= The posts into which tlie hand-raii is inserted are called newols. 
' The space occupied by the stairway is called the well-ruorii. 
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A piece of raiseii tia to te placed on eioli side of eaoh front 
door to tiiTQ the water off outside of ihe door. A eicgle floor to 
be laid in the atdo, of common white pine boards |in. thick, planed, 
jointed, matched, and nailed with 8d. nails.' 

2. Estimate." 
45 squares of roof .... at 312 
33 " ceUiiig .... 8 

32 windows 16 

12 " 10 

6 iron columns . . . . .12 
4 oufaide doors with, framee and trimmings 16 

6 flights of stairs 50 

SO squares attic flooring .... 3 

3 hard pine floors 900,00 

Iron work for tiuilding . . . .45 

Observatory 250.00 

40 brackets 2.25 

14 inside doors trimmed .... 8 
14 door casings ..... 4.75 

35 window casings I.12J 

2000ft. boards for furring ... 16 

Labor in furring ...... 75.00 

Painting 250.00 

32000ft. timber in frame .... 22 
Bcafeniag $150. Nails $10 

2200yds. plastering 22 

200000 brick 8.60 

Caps and sills 225.00 

175 seats 3.25 

175 " 80 

125 perch of stone 1.00 

500yd. excavation ..... .15 

$7991.62J 

" The foregoing apecilicBtion furiiiahes malorials for a greal number 
of useful quesciona, wliioh ihe teacher may frame eo as to adapt them 
to the wants of his pupils. 

* In each item, ihe expense of labor is included. 
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3. Estimate of the Materials and Labor 
required in a cottaqe. 
From Sanletfs Architect. 



296 cubic yds. excavaiion 




® 


.09 


2538 cubic ft. stone work 




® 


.10 


7 stone sills 




e 


.50 


24 lineal- ft. steps 




® 


.14 


Cistern work «3.50; 4 liearths 




@ 


3.00 


1 marble mantel §50; 2 veined mantelE 


!@l 


S6.00 


2 brown stone chimney caps 




@: 


14.00 


1451 square yds. plastering 




® 


.26 


36500 brick 




@ 


9.50 per ]>r. 


268 linear ft. cornice 




@ 


.24 


16196ft. timber in frame 




@ 


2.00 per bund. 


474 joist, set in frame and partitions 


@ 


.18 


4782 sq. ft. of steathing and siding 


<S 


.or 


2283 " '• anditoi 


I roof 


® 


.16J 


60 linear ft. Sin. leader, @ 12ic., 


114tt 


■® 


.11 


3485 square ft. of interior floor 




® 


.04 


1002 '• » veranda « 




® 


.08 


1184 " " " roof 




® 


.09 


172 lin. ft. main cornice 




® 


.85 


83 " " wing " 




® 


.70 



199 " " Yeranda " @ .55 

15 veraiidacolumns@310.50; 3 aotas @ 3.00 

164ft. vei-anda cornice and filling @ .14 

15 steps and rises — back stairs @ 1.00 

18 " " " principal " @ 3.50 

2 front doors, with side and head lights @ 30.00 

11 doors in principal stoi-y @ 11.00 

10 " second " @ 8.00 

10 " wing @ 7.00 

7 double windows, first story @ 14.00 

8 " « second " @ 10.00 
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7 double windows, wiog 


® 


9.00 


8 single " 


® 


6.50 


6 cellar " 


® 


2.50 


S wood msnleb® 14.50; 7 bells 


® 


3.26 


400 square yds. tight funing 


@ 


.07 


197 linear ft. of blinds 


® 


.80 


1162 " « ot base 


@ 


.04 


12 closets, to sielve and put in books 


@ 


4.50 


10001b white lead in oil 


@ 


7.00 per hund. 


43 gallons linseed oil 


@ 


80 


4 ■' " " boiled 


® 


.90 


5 " spirits turpentine 


® 


.50 


J " varnish 


(5) 


4.00 


30 lb. putty, @ 4ct. ; 10 lb. litharge 


<S 


.06 




.40 


61b. chrome yellow in oU 


® 


.30 


60 days painters' labor 


@ 


1.75 


Hardware, — looks, bolts, window weights, &a 


99.39 



IX. STRENGTH OF MATERIALS. 

All solid substautjes may be osposed to four kinds of 
strains. 1st, they may be torn asunder, as in tbe case of 
ropes, tie-beams, king-posts, &e. 2d, tbey may be crusbed, 
as in the case of columns, posts, &c. 3d, tbey may be broken 
across, as in tbe case of joists, beams, &c. 4tb, they may be 
twisted or wrencbed, as in the case of wheel-axles, the screw 
of a press, tbe rudder of a vessel, &e. Numerous experi- 
ments bave been made to determine tbe strengtb to wbiob the 
materials in common use may safely be subjected, and tables 
have been compiled from the results of those esperimenta. 
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STKENGTH or 1 



i OP THE FlEXIUILITT AND STRENGTH 
OK TiMBKE.' 



N«™ofwc.., 


Specific 
Gravity 


ofV.b 


V.,.«ofE.^ 


ofs7 


^f"!?,! 


Teak 


745 


"sir 


9657802 


2462 


15555 


Poon 


679 


596 


6769200 


2221 


14787 


Bngliali Oak 


960 




8494780 


1181 


9886 


Do. specimen 2 


934 


435 


5S06200 


1672 


10858 


Canadian Onk 


872 


588 


8695864 


1766 


11428 


Danteio Oak 


756 


724 


4765750 


1467 


7886 


Adriatic Oak 


998 


610 


3885700 


1583 


8808 


Aeh 


760 


895 


6580760 




17337 


Beech 


696 


615 


5417266 


1556 


9912 


Elm 


553 


509 


2799847 


1013 


6767 


Pitch Pine 


660 


588 


4S00466 


1682 


10415 


Red Pine 


657 


005 


■ 7869700 


1841 


10000 


Mew Englfljicf Fir 


553 


757 


6967400 


1102 


9947 


Riga Fir 


753 


588 


5314570 


1108 


10707 


Do. epecinien 2 


738 






1051 




Mar Forest Fir 


696 




2581400 


1144 


0539 


Do. apecimen 2 




403 


3478328 


1262 


10691 




531 


411 


2465488 


653 




Do, specimen 2 


522 


518 


8591133 


882 




Do. spaeimen 3 


556 


518 


4210880 


1127 


7665 




560 


618 


4210S30 


1149 


7352 


Norway Spar 


577 


648 


5882000 


1474 


12180 



36. PaOBLEMS IN DETERMINING THE STRENGTH 

OP Timber.' 

1. To find the strength of direct cohesion of a piece of 
timber of any given dimensions. 

Rule. — Multiply the number of square inches in the trans- 
verse section by the value of in the table, (§35,) and the 
product will be the strength required in pounds. 

N. B. If the epeeifio gravity differg from the mean speciiio 
gravity of the table, multiply tlie prodnot by the actual specifio 
gravity, and divide by the tabular specifio gravity for the correct 
strength. 



'' Ullimate deflection. 
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If i=tlie breadth in jiiohaa, aji(lrf=tlie deptli, SX<iXC=W, 
If oither * or rf is rBquirei, divide W hj the product of the remajn- 
ing factors. 

2. To find tte deflection of a beam fised at one end, and 
loaded with any given weight at the other. 

Rule. — Divide 32 times the weight multiplied hy the cuhe 
of the number of inches in the length of the beam, by the 
continued product of the tabular value of E, the number of 
inches in the breadth, and the cube of the number of inches 
in the depth of the beam. 

N. B. When the beam is loaded uniformly throughoat, multjplj 
the cube of the length by 12 times fite weight, instead of 32 times 
the weight. 

3. To find the deflection of beams supported at both 
ends, and loaded in the middle with any given weight. 

Rule. — Multiply the cube of the number of inches in tbo 
length, by the number of pounds in the given weight, and 
divide by the continued product of E, tho number of inches 
jn the breadth, and tho cube of tho number of inches in the 
depth of the beam. 

N. B. When the beam is not only supported, but is fixed nt both 
euds, the deflection is f of that ^ven by tho rule. 

If the weight is disb-ibutod uniformly throughout the length 
of the beam, the deflection will be ^ of that given by (lie rule. 

4. To find the ultimate deflection before their fracture of 
beams or rods supported at both ends. 

Ride. — Multiply XI by the number of inches in the depth 
of the beam, and divide the square of the number of inches 
JD the length by the result. 

5. To find the ultimate transverse strength of any rec- 
fcingular beam of timber, fixed at one end and loaded at 
the other. 

Rule. — Eind the continued product of S, the number of 
inches in the breadth, and the square of the number of 
inches in the depth, and divide the continued product by 
the number of inches in the length. 
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If W represents tlie number of pounds thnt irould produce 
fracture, / the length in inches, 6 the breadth in in«hcs, and d tho 
depth in inches, i = Sx *X rf^-5-W; 6 = ix W-i-(Sx <i^)i d = 
V;xwX(S3rS); 8 = ;x W-=-(ix<i''). 

6. To find tLe ultiniiit* transverse strength of any rec- 
tangular beam when supported at both ends, and loaded in 
the centre. 

Rule. — Find the continued product of S, 4 times the Bum- 
ber of inches in the breadth, and the sijuarc of the number of 
inches in the depth, and divide the product by the number 
of inches in the length. 

i = 4xSx6Xrf'-!-W; 5 = Z X W-i- (i x 8 X rf^) i d = 
^/ZXW.^ (4X8X6) ; S =« X W-!- (i X 5 X ■?')- 

N. B. When the Ijeam is fixed at eaoh end and loaded in the 
middle, the result abtftined by the rule must be increased one- 
half. 

When the beam is loaded uniformly throughont its length, the 
result obtained by the rule must be doubled. 

When the beam is fixed at both ends, and loaded unifoi-mly 
throughout, the result obtained by the rule must be trebled. 

If the load is to be permanent, it should not exceed ^ of the 
amount obtained by Uie rules. 

7. Tn find the weight under which a given column will 
begin to bend, when placed vertically on a horizontal plane. 

Rule. — Find the continued product of E, the cube of the 
number of inches in the least thickness, the number of 
inches in the greatest thickness, and .2056. Divide this 
continued product by the square of the number of inches in 
the length. 

If W represents the number of pounds that the column can 
Buatain, d the number of inches in the greatest thiekneaa, b 
the namber of inches in the least ihiclmeSB, and I the num- 
ber of inohes in the length; <£= W xP-H (E X ^^ x .2050) ; 
* = V W X /^-T- (.2050 X E X <i) ; 1= Vlf>r3x i'X-iiOS6.4-W; 
E = Wx l^-^idy. ft3X.2056). 
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37. EXAMPIES FOR THE PuPIL 

1. Wiat weights will be required to ten asunder two 
pieces of beech, each 4in wide, and 8in thick, the sp gr 
of the 1st being 696, aad that of the 2d 678 ? 

2d Am. 1158681b. 

2. A red pine beam 8 Jft. long, 4in. broad, and 6in. deep, 
is fixed at one end, and loaded with a weight of 500 lb. 
Enquired the deflection, when the weight is suspended at 
its extremity, and also when it is distributed uniformiy 
throughout the length of the beam. lat Ans. 2.51in. 

3. A beam of CaTiadiau oak, 5in. broad, 8in deep, and 
25ft. long, is supported at both ends, and loaded with a 
weight of 3000 lb Eequired the deflection when the weight 
is placed in the centre, and also when it is distributed uni- 
formly throughout the length. 2d Ans. 2.23 inihes. 

4. Required the deflection at the instant of fracture, of 
an ash beam 30ft. long, 9in. wide, and 6in. deep, 

Ans. 54.68 inches. 
5- What weight will be required to break a beam of larch, 
sp. gr. 531, fixed at one end and loaded at the other, the 
breadth being 3in., depth 6in., and length 6ft? 

Am. 97941b. 

6. What weight will be required to break a beam of pitch 
pine, supported at both ends and loaded in the middle, the 
lengtli being 16ft., the breadth 6iB., and the depth 9in.? 
What weight would be required if the beam were Jixed at 
both ends, and loaded uniformly throughout ? 

IstAi^. 165241b. 

7. What weight will bend a column of New England fir, 
8ft. 4iQ. long, 8in. wide, and 6in. thick, placed -vertically 
on a plane, the weight being applied to its upper extremity ? 

Am. 212007.87761b. 

8. What weight would have been required to break the 
beam mentioned in Ex. 6, if it had boon fixed at each end, 
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avid loaded in the middle ? If it were merely supported at 
each end, and loaded uniformly thruughout its length? 

38. Tablh showing toe Number op Potinds that 

WILL PULL ASUSDBH A PhISM ONE INCH SQUARE, OF 
DIPFEEENT MATERIALS, ACCORDING TO THE EXPERI- 
MENTS or M. MUSCHENBROEK/ 



Cast gold . . . 


. 22000 


Bismuth . . . 


. 2900 


Cast aiher . . 


. 11000 


Good brass . . 


. 51000 


Anglesey copper . 


. 34000 


Ivory .... 


. 16270 


Swedish copper . 


. 37000 


Horn .... 


. 8750 


Cast iron . . . 


. 50500 


Whalebone . . 


. 7600 




. 68000 






Ditto, best Swedieh 


. 81000 




Bar steel, soft . 


. 120000 


Golds, copper 1, 


. 50000 


Ditto, razor temper 


. 150000 


Silver 5, copper 1, 


. 18500 


Cast tin, Eng. blook 


. 5200 


Swedish copper 6, tin I, 64000 


Ditto, grain . . 


. 6500 


Block tin 3, lead 1, 


. 10200 


Cast lead . . . 


860 


Tin 4, lead 1, zino ; 


. 13000 


Regulns of antimon 


t . 1000 


Lead 8; zinc 1, . 


. 4500 


Zinc .... 


. 2600 







According to 


THE 


EXPERIMENTS OS Mr. 


Renxie. 




!:;;°i^^r.".s 


i'X^X 








CaStBti;el 


134256 


8S456 


Swedish iron 












72061 


19740 


English iron 












66872 


16988 














19096 


6110 














16072 


. 5092 














17958 


6180 


Cast tin 












4786 


1496 


Cast lead 












1824 


384 


Good hemp rope 










6400 


18790 


Ditto, lin. in diameter 








5029 


18790 



39. The Lateral Stresgth of Bars c 

LOXG, ANI> one inch SQUARE.^ 



W.,jh„i>,w„,.,«Mh... 


«-=i,^L,|l,^,^b^ 


Eral.l~,™.i!hl. 


.^... 


Cast iron 3270 lb. 
Oak 6271b. 


10901b. 
2091b. 


Memelfir 3901b. 
Am. white pine 2061b. 


ISO lb. 
6Slb. 
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Iron wire . . , 


1130771b. 


English iron . 


. 657721 


Ditto' . . . 


98964 " 


Welsh iron . . 


. 64960 


Swedisi. iron . 


78850 " 


Ditto . . . 


. 55776 


Ditto . . . 


72064 " 


German iron . 


. 69183 


Ditto . . , 


64960 " 


Prenoh iron . 


. 61000 


Ditto . . . 


53244" 


Kussiam iron . 


. 59472 


English iron . . 


66000 " 


Cost iron . . 


. 18295 


Ditto . . . 


55000" 


Ditto . . . 


. 19488 


Ditto . . . 


61600" 


Ditto, Welsli . 


, 16255 



41. The Number of Pounds necessary to crush 

CuiiES OS IJ IXCHES.' 



Aberdeen grantte, blue 24536 
White-Teinedltal. marble 21788 
Very hard freestone . . 21254 
Pnrbeok limestone . . . 20610 
Limerick limestone, black 19924 
Peterhead granite . , . 18636 
Compact limest^ine ■ ■ . 17S54 
Yorkshire paring stone . 15856 
Dundee sandstone .... 14919 



Crnigleith stone, 

irith the strata 15560 

Ditto across ditto 12346 

CorHish granite 14302 

White statuary marble . 13682 

Fine brick 3864 

Yellow baked brick . , . 2254 

Red brick 1817 

Pale red brick 1265 

Chalk 1127 

One-inch Cubes were crushed by the followino 
■weights : 



Iron, east TertleaUy . 111401b. I Cast Un 960 lb. 

Ditto horizontally . lOllO" Cast lead 483" 

Cast copper 7318" I 

' Ingram. 

'' The dilTerent numbers represent the different results obtained by 
the ni09l careful experimenters. 
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4:3. Taule of IitON AXD Hempex Cables c 

EQUAL STEENQTH.' 



^SSI!^^. 


OK^S^^foifB. 


R»i.„„c. 


Inches. 


Inches. 


Tons. 




9 


12 




10 


18 


n 


11 


26 


^K 




32 


r 


14 to 15 


38 


16 


44 
52 


i 


18 
20 


60 
70 


22 to 24 


80 



The sfjesa giYen in the above table is the greatest to 
which the cables should be exposed^ and is about J the 
breaking strain." 

A " cable's length," is 120 iathoms. 

43. Mean weight of a cubic foot op Stone, and 
) if will sustain with safety.' 





W(!(1U. 


F,EB..=. 


Sondj Bay granite .... 


168.481b, 


1970001b. 














Concord " 










149000 " 










162 " 


148000 " 


New York vrhite marble 








173 " 


85000 " 


N. Haven yariegateii " 








175 " 


89000 " 






















168 •' 


86000 " 


Thomiaton blue mnrbia 








179 " 


90000 " 










164 " 


118000 '■ 


NoiHJ. River 








1S6 " 




Potomfte " 






i.S " 





'Ure. 

*> A common rope 111. long, and 1 
.044 to .046 lb. In a cable, it weighs .1 
pounds whieh arope will sustain, aquart 
and mulliply by 200 for common ropes, a 

< Slmw. 



ich in circumferenco, weiglis 
;71b. To find the number of 
he number of inches in its girt, 
1 by ISO for cables .—IVed^sid. 
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44. Problems on the Steekgtii oe Iron. 

1. To find the breadth of a uniform cast-iron heam, to 
Bustain a given weight in the middle. 

Rule. — Multiply the number of feet in the length, by the 
number of pounds to be supported, and divide the product 
by 850 times the square of the number of inches in the 
depth. The quotient will give the number of inches in the 
breadth. 

When neither the breadth nor depth is known, but 
merely the proportion that exists between them ; find the 
continued product of the number of ft. in the length, the 
number of lb. in the weight, and the ratio of the depth to 
the breadth; divide the continued product by 850, and 
estraot the cube root of the quotient. The result will be 
the number of inches in the depth. 

If W = the -waigbt to be supported in pounds, ; = the length in 
feet, i^the breadth in inches, and li = the depUi in inches, W^ 
850xSxrf'-i-'.- rf=V(iXW} -1.(850X6); I = 850xSX 
rf'-i-W. 

2. To find the proper breadth and depth of abeam of cost 
iron supported at both ends, when the load is not in the middle. 

Rxik. — Measure the number of feet from the point at 
which the weight is applied, to each support, and find the 
product of the two numbers ; divide 4 times this product 
by the whole length between the supporte, and proceed 
with the quotient in the same manner as with the length in 
Problem 1. 

N, B. When the load is uniformly distributed over lie length 
of t\e beam, the depth need be only | as great as when it is all 
placed in the middle. 

3. To find the proper breadth and depth of an iron beam 
fixed at one end, and the load applied to the other, or of a 
beam supported upon a centre of motion. 

Rule. — Take the length from the point at which the beam 
is filed, or from the centre of motion, to the point where the 
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load 18 applied, and calculate the strengtli by the rulea 
in Problem 1, using instead of 850, 212 for cast iron, 238 
for wrought iroH, or 425 when the weight is uniformly dis- 
tributed over the length of the fceain. 

4. To find the proper depth of the teeth of wheels. 
Sule. — Divide the number of pounds which represents 

the stress of the wheel at the pitoK-circle," by 1500, and 
extract the square root of the quotient. The result will give 
the thickness of the teeth in inehea. 

N. B. The length of the teeth ought not to eioeed tieir thiot- 
neas. The breadth should be in proportion to the stress upon 
them, and this strees aliould not exceed 400 Ifa, for each inch in 
breadth. 

5. To Jiiid the proper thickness of the teeth of a wheel, 
when the power of the first mover is given in pounds, and 
the velocity per second in feet. 

fftde. — Form the continued product of the numbers which 
represent the power and velocity per second of the first mover, 
and .073; multiply the number of revolutions the wheel ia 
to make per minute, by the radius the wheel should have if 
its pitch were two inches ; divide the first of these products 
by the second, and the cube root of the quotient will give 
the thickness of the teeth in inches. 

6. To find the proper diameter of a solid cylinder of cast 
iron to sustain a given weight, when supported at both ends, 
and the weight applied at the middle of the length. 

U%U. — Take the weight in pounds, and the length in feet; 
multiply the two numbers together, and divide the product 
by 500; the cube root of the quotient is the number of inches 
in the diameter. 

If W represents the weight in pounds, / tho length in foot, and 
d the diameter in inches, W = 500x i'^-^-l; ^=500 x d^-^^- 

' The piici of the teeth of a wheel, ia (he distance between th« 
middle pointainthe baaeaof two adjacent teeth. It should he b1 least 
S.I times the thickness of ihe teelli. 
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7. To find the proper diameter of a solid cyliuder of cast 
iron supported at botk ends, to bear a giyen, weight when 
tiie strain is not in. the middle. 

Ruh. — ^Take the weight in pounds, and the distances ia 
feet, from the point where the weight is applied to each of 
the points of support; divide the continued product of these 
three niunbers by the number of feet in the distance between 
the points of support, and cut off three figures from the right 
hand. The cube root of the result will give one half of the 
diameter of the cylinder in inches. 

8 . To find the proper diameter of a solid cylinder of cast 
iron when supported at both ends, to sustain a load uniformly 
distributed over its leagth, 

iJifie.— Multiply the number of feet in the length by the 
number of pounds in the weight, and -^ of the cube root 
of the product will be the number of inches in the diameter. 

9. Zb _/?«(? the proper length f Id yl nd f ast n 
when fised at one end and load d t th th als wh n 
the cylinder is supported on a t f t n 

Rulc—Tako the weight in p d 1 th 1 t n f 
the weight from the point of Jl t f t m It pi th 
two numbers together, and J of th b t f tl j 1 t 
will be the number of inches n th d m t 

W=125Xd3^i,. z=,125xrf -1- V 

10. The strength of direct h a f tl tin 
tables, 1 38 and 40, may be f n 1] y P bl 1 § 
using the numbers in those t bl pp te t th gi n 
material, instead of the value t C 

11. The lateral strength of i nmybf ndlyth Is 
for that of timber, using the nu be pj t t n § 9 
instead of the ralue of S in § o5. 

12. The strength of a column to resist being crushed, is 
proportioned to the area of its transverse section. Henoo, 
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to find tie weight wliicli will crusli any column, multiply 
tlie number of inches in the area of ita transverse section 
by the proper mimber in§41, and divide the product by 2}; 
or multiply the number of feet in the area of the transverse 
section, by the pressure given in § 43. The area of a, cylin- 
drical column may be estimated, in making this calculation, 
at ^ of the sq^uare of the diameter. The true area of a circle, 
is found by multiplying the square of the diameter by .7854. 
The result is the number of pounds. 

45. Examples eor the Pupil. 

1. "What is the breadth of a cast-iron beam 30ft. long, 
and Sin. deep, that wiU support a weight of 8 tons, placed 
in the middle ? If the length is 30ft. and the breadth 6in., 
what must be the depth to support 10 tons ? 

Ist^ms. 9.88in. 
2d " 11,47" 

2. The front of a house is to be broken out to make shops, 
and the front wall, which is 40ft. long, is to be supported 
by 2 oaat-iron beams, with a prop under the middle of the 
wall. If there are 4000 c. ft. of wall to be supported, 
weighing 140 lb. per c. ft., what must be the breadth and 
depth of each beam, tfie depth being 5 times the breadth ? 

Am. Depth 20.352in. ; Breadth 4.0704iii. 

3. The second story of a building is to project 3ft. over 
the first. What must be the depth of the fised iron beams, 
which are 4 inches broad, supposing the weight supported 
by each to be 336001b. ? Am. 7.7in. 

4. If the greatest stress at the pitch-circle of a wheel is 
6600 lb., what should be the thickness of the teeth ? 

Ans. S.OSin. 

5. If the effective force of the piston of a steam engine 
is 100001b., and its velocity 5 ft, per second, what should 
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be tlie thickness for the teeth, of a. wheel, which is to make 
20 revolutiona in aminute, and to have 120 teeth?"- 

Am. 1.46in. 

6. What weight will a cast-iron cyliaderj supported tt 
both ends, sustain in the middle of its length, the diameter 
being S inches, and the length 16i ft. ? Am. 155151b. 

7. What must be the diameter of a cast-iron cjlinder, 
which is 20ft. long, to sustaia a weight of 33600 lb., the 
weight being applied at the distance of 6ft. from one end ? 

Ans. 10.026in. 

8. A load of25000 lb. is to be uniformly distributed over 
a solid cast-iron cylinder. Required the length of the 
cylinder, the diameter being 9 inches. Ans. 29.16ft. 

9. A solid cylinder of cast iron, 8 inches in diameter, ia 
supported in the middle. What may be the length of the 
arms, to support 10000 lb. at the extremity of each ? 

Ans. 6.4ft. 

10. Whatweightwouldpullasunder a hemp rope 2i inches 
in diameter? Ans. S1412Jlb. 

11. What weight distributed uniformly over a east-iron 
beam, 20ft. long, 6in. broad, and Sin. deep, will break the 
beam, it being supported at both ends ? Am. 41856 lb. 

12. What weight can be sustained with safety by each 
of the marble pillara of Girard College, estimating their 
strength as equivalent to that of Pennsylvania Dove marble, 
the least diameter of the pillars being 5ft ?" 

Am. 16886101b., or, estimating the area at ^ of the 
square of the diameter, 1672222 lb. 

13. The length of each arm of the wrought-iron beam 
of a balance is 3ft., and the depth is 8 times the breadth. 

« The circumference of a wheel with lao teeth, and b pitch of Hin., 
lsI30XS = 340m. Theradiaaoffluch a wheal would be 240-^(3 X 
3.1416) = 33,197m. See the article on Meneuration. 

'' Architect's Report. 
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and breadth necessary to enable tlie 
balance to weigi J a ton. 

Ans. Deptli, Vli X ax 1120-;-258=4.834m. 

BreadtK, .604ra. 

14. What should he the depth and breadth of a cast-iron 

beam, 30ft. long, to support a weight of 20 tons, placed 

10ft. from one end, the beam being supported at both ends, 

and the depth being 4 times the breadth? 

Ans. Depth, 17.7812in.; Breadth, 4.4453in. 



X. SPECIFIC GRAVITY. 

The Specific Gravity of a body, is the ratio of ita weight 
to the weight of an equal Tolmne of some other body assumed 
as a standard. The standard usually adopted for this pur- 
pose is pure distilled water at a given temperature. Iq 
England, the temperature of 62° Fahrenheit is generally 
taken ; the French take 32°, or the temperature of melting 



46. Table of Specific G-ravities. 
died from the Encyclopedia Britcmmca, and oilie! 



AoAOiA, inspissated juiee 1513 


Acid 


muriati 


1284,7 


Acid, acetic 1007 t 


1009.5 




nitric 


1271.5 to 1583 


acetous 1009.5 1 
arsenie 


1026.1 
3391 




pliospho 


io, liquid 1417 
solid 2852 


boraoio, scales 


1475 




Bulphun 


el840.9to2125 


citric 


1084.5 


Agat 




2348 to 2660,7 


fluorio 


1500 


Air 




1.2S08 



<• The specific gravjly of water is fised Bt 1000. Aa a cubic foot of 
water weighs lOOO ounces avoirdupois, tie specific gravity of each 
article named in the table will represen'i, llie weiglit of I cubic foot. 
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AlaljMter 


2611 to 2876.1 


Chalk' 


3353 t 


2637 


Alcohol, absolute 


791 


Ch«rry 




715 


mixed with 




Cheatnul?' 




610 




sator 829.3 


to 991.9 






5900 


Aider wood 




800 


Citron wood 




726.3 


Alum 




1750 


Clay 




2000 


Amber 


1078 t 


108S.E 


Coal, bituminous' 1262tol36i 


Antimony, fused 6624 to 6860 


anthraeitef 


1500 


Apple tree 




798 


Cobalt, fused 


7Q45t 


o7811 


Arsenio, fused 


8810 


Cocoa wood 




1040.3 


glos 


of, (arseni 




Coke' 




744 


of the ahopa) 


8594.2 


Copal 


1045.2 t 


11311.8 


AsljeatHDs 


2577.9 t 


3080,8 


Copper.E native 


7600 t 


8508.4 


Do. mouatai 


cork 680,6 


to 993. 3 


fused 


7788 t 


8607 


Ash 


727' 


o845 


wiredrawn 


8878 


Asphaltum 


1070 t 


2060 


Coralii 




2680 


Basam 


3121 t< 


8000 


Cork 




240 


Beesh 


6B6> 


o853 


Cjpress 




644 


Beryl, oriental 


3549.1 


DlAMON» 


3444.4 t 


3650 


aquam 


arine2650 


3759 


Eabth, commo 


n' 1520 t 


o2000 


Bismuth, molten 9756 t 


9822 


mean density' 


6670 


Blood, hum 




1054 


Ebony 


1209 t 


1331 


Bone of an 


s 


1656 


Elm 




671 


Boras 




1740 


Emerald 


2600 to 3165.5 


Boiwooii 


913 t 


1338 


Emery'' 




4000 


Braaa, oomn 


on 7824 t 


8395" 


Ether, acetic 




866.4 


wiredrawn 


8544 


muriati 




729.6 


Brazil wood 




1031 


nitrio 




908.8 


Brick 


15S7' t 


2000 


sulphur 


71B to 745 


Brickwork" 




1872 


Fai 


923.2 


986.8 


Batter 




943.3 


Felspar 


2488 t 


2704 


Cadmihm 


8604 to 8694.4 


Filbert tree 




600 


Camphor 




988.7 


Fir 


498 


to 558 


Cannel coal 




1370 


Flint 


3243.1 U 


2664.4 






983.5 


GiBNBT, eomm 


n 3576 to 3688 


Castor oili 




970 


precio 


s 4085 1 


4352 


Cedar 


457" 


to 561 


Gas, ammonia 




.73459 


■ Cavallo, 


6 


69 0. in. 


= lcwt. 'Be 


njamin. 




- Ingram. 




3c. ft.= 


ton, ' W 


R. Johi 




1 A square 


foot of sheet copper, 


in. thick, weigh 


11 lb. laoz. 


f-Batlow. 






i Cavendish, 
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Gas, atmosphErio air 


1.2308 


Gum ammoniac 


1207.1 


carbon lo acid 


1.87 


Arabic 


1452.3 


carbonic oiide 


1.1777 


gudaonm 


1228.9 


oarburetWd hjdr 


0. .73848 


lac 


1139 


chlorine 


S.0401 


tragacanth 


1816.1 


cyanogen 


2.2228 


Gnnpowder, solid 


1745 


fluosilicic acid 


4.3984 


shaken 


932 


hydriodic acid 


5.4684 


Gypsum 1872 


8310.8 


hydrogen 


.08984S4 


Hazel 


606 


muriatic aoiii 


1.5S53 


Hone 28T6.3 to 3127.1 


nitrogen 


1.028 


Honey 


1450 


nitrous 


1.2786 


Hornblende 3333 to 3830 


citrouE afiid 


8.908 


Ice'' 


030 


nitrous oxide 


1.9865 


Indjfio 


769 


defiant 


1.20877 


Iodine 


4948 


oxygen 


1.3G88 


Indium fusel 


18080 


phosph. hydrogen 1.0708 


Iron ' bar 7600 


7788 


steam 


.76739 


oast 6058 


7296 


aulph. hyilrogen 


1.4661 


magnetic 


4518 


solpharoua acid 


2.6097 


meteoric 


6480 


GlasB, botlle 


2782.5 


lyoi? 1825 to 1917' 


crown 2187 


to 2030 


Jakoon, of Ceylon' 


4416 


flint 3000 


to 3437 


Jasper 2858.7 


2816 


green 


2642.3 


Jet 


1259 


plate 2520 


2760 


Juniper tree 


556 


Gold, not hammered 


19258.7 


LAttU 


947.8 


hammered 


19342 


Lead 11E52 U 


11445 


Am. standard 


1735{h 


lignum Vit^ 


1333 


Eng. " 


18888 


limestone 1886.4 


8183 


Prenoli " 


17486 


linden 


604 


Granite 2613 


to 2760.9 


Linseed oil 


940.3 



» Tlie apecifio gravity of the Mini Elandard gold varies from 1' 
175UO, BOfordiiig to tlie greater or less proportion of copper used 
olloy. The average specific gravity is about 17350. 
'' Barlow. 

ron, Jin. thick, weighs 9 lb. lO.fioi ; a 
ime ihickness, 9 lb. 15.3 os. i n bar It 
ron, 91b. 8oz. ; a bar of malleabie ii 
. ; a round iron rod, Ifl. long and 1 



'Asq 


Tare 


001 of cast 


of malleable 


ron of the 


and liin 


Bi7 


re, of cast 
,31b. 11! 


diameter 


711. 


9.3 oa. 


■"Ingr 


m. 
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Liviiig men' 


801 


Pine 


640 


to 683 


loadstone 4200 to 4<)00 


Pitoy 




1150 


Logwood 


913 


Platina 


14626 to 22069 


Madder 


765 


Plnmhago 


1987 


«2267 


Magcesia, sulphate of 


1797.6 


Poplar 


360 


l« 520.4 


Mahogany 


1068 


Porcelain, China 


2384.7 


Manganese 


6850 


do. Europeac 


2145 


2545 


Maple 


755 


Potash, oarbonate 


1459.4 


Marble, Carrara 


2716 


Potaasium 




S72.23 


Egyplian 


2668 


Proof spirit 




916 


varioua 2516 


2858 


Pumice stone 




914.5 


Mercury 


18568 


QWKTE 




2662 


Mica 




(hiinoe tree 




705 


Milk I020.S to 1040.9 






IIOOO 


Molybdena, natite 


4738.5 


Rock crystal 


2581 


2888 


Mortar, dry" 1384 to 1893 


Roain* 




1100 


Muriatic acid 


1284.7 


Ruby 


3531 t 


4283.8 


Naphtha 


847.5 


Sand" 


1454 


1886 


Nickel, metallic 7421 t 


9333.3 


Sandstone 


2142 t 


2488.5 


forged 


8600 


Sapphire 


8180 


o4288 


Nitre 1900 


2S46 


Scythe stone, 


line 


2609 


Nitrio acid, (aquafocds) 160O 


Serpentine 


2264 to 


8000 


Hitroua acid 


1452* 


Silver 


10474 to 


10510 


Oak'' 748 


o 993 


Slate 


26718 tc 


2752" 


heart of 


1170 


Soda, sulphate 


1439.8 


Obsidian 


2348 


carbonate 1000 


ol500 


Oil, of turpentine 


870 


Sodium 




865.07 


olive 


915.3 


Spar, heaTj' 




4430 


vhalo 


923.8 


Spermaceti 




943.3 


various 857.7 


1044 


Steel 


7767 t 


7840.4 


Opal 1958 to 2600 


Stone, comtno 


a 2000 


o2700 


Opium 


1336.6 


rotten 




1081 


Orange treo 


705.9 


Sugar, white 




1606 


Palladium 


11800 


Sulphur, native 


2033.2 


Pear tree 


661 


Sulphuric aoid 


1841 


Pearls 




Tallow 




941.9 


Peat 600 


1329 


Tar' 




1015 


Pew tor' 


7471 


Tellurimn, na 


ve5700to6]00 


Pliosphorus 


1770 


Tin 


7068 


8487 
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Toraz 8631 


40ei 5 


■(Vat oa 


Tourmalme 3086 


^3362 


well 


Tunghten 4855 


o606b 


Has leet, 


Tuipeutme 


991 


aliu make s 


spirits of 


870 


Whalebone 


UI,^;avB^^.ItI^E 


2860 


WUow 


Urimmm 


7500 


Weo Bugunly 


Vapob of aloohol 


2.58-1 8 




do jfasolute 


1.985 


Champagne 


hydnoclie efier 


6,78&4 


Malaga 


munatii' etlier 


3.731 


Malmsey 


sulphuric eUiar 


8.182 


Port 


lodme 


10.6080 


Tokay 


oil turpentine 


6,17 


Wdftam 


Bulph of carbon 


3.255 


Wooti lamuered 


watei 


.T6"39 


■Sew Dut h 


Vinegar 1013.5 


^1080 


Span h 


Waibut 


671 


Z N c mmon 


Water, distilled 


lOOf 


ju e& omjr 


Dead Soa 


124U 





47. PaoBLEMs iJM Specific Gravity.' 

I. To find the rnagnitade of a hody from its weight. 
Finct the weight of the body in ounces, and divide by the 

apeoific gravity. The quotient will be the namher of cubic 
feet in the contents. 

II. To find tJie weight of a body from, itt, magniiridi' 
Find the number of cubic feet in the body, and mtiltijJy 

by the specific gravity. The product will be the number 
of ounces in the weight. 

III. To find the Apeaific gravity of a liody. 

Case I. When the body is heavier than water. 

Weigh the body both in air and in water. Annes tlireo 
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ciphers to the weigtt in air, and divide by tLe difference of 
the weights. The quotient wili ho the specific gravity. 

Case II. When the hody is hghter than water. 

Having weighed the light body in air, and a body heavier 
than water both in air and water, fasten them together with 
a slender tie, then weigh the compound ia water, and sub- 
tract its weight from the weight of the heavy body in water; 
to the remainder add the weight of the light body in air, 
and by the sum divide one thousand times the weight of the 
light body in air. The quotient will be the specific gr:ivity 
of the light body. 

rV. To find the quantity of each ingredient in a mixtyre 
of two sji&s(cwiciss.* 

1. Multiply the specific gravity of the mass by the dif- 
ference between the specific gravities of the two ingredients, 
for a first product. 

2. Multiply the specific gravity of that ingredient whose 
quantity is desired, by the diffei'enee between the specific 
gravity of the mass, and that of the other ingredient, for a 
itcond product. 

3. Multiply the whole weight of the mass by the second 
product, and divide by the first product. The quotient will 
be the weight of the ingredient sought. 

48. Examples for the Pupjl. 

1. How many cubic inches in 1 lb. of white sugar ? 

Am. gf,c.ft.=17.215e. in. 

2. A keg is found to contain 13790 cubic inches. What 
weight of butter will it hold ? Am. 470 lb. 

3. A piece of Quinoy granite weighs 25 lb. 12 Joz. in air, 
and 161b. l^oz. in water. What is its specific gravity? 

Aas. 2661. 

i The aludcnl will observe that this is a case in Alliaalion. 
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4. A piece of copper weighs 18 lb. in air and 16 lb. in 
water. A piece cff elm, which weighs 151b. in air, is fas- 
tened to the copper, anc! the compound weighs 6 lb. in water. 
What is the specific gravity of the elm 1 Am. 600. 

5. What quantity of gold, sp. gr. 19258, and of silver, 
sp. gr. 10474, must be mixed to foiin a mass weighing Icwt. 
Sqr. 4 Ih., and having a specific gravity of 16000 ? 

Am. 151.441b. gold, 48.561b. silver. 

6. "What are the cubical contents of a pillai- of Pennsyl- 
vania marble, sp. gr. 2720, the weight being 63T. 8cwt. 
211b.? Am. 835 c. ft. 884 c. in, 

7. Each of the piDars of Girard College is 55ft. high, 
and 6ft. in diameter at the base. What would be the weight 
of a square block of marble from which a column of the 
same size could be cut, the specific gravity being 2716 ? 

Ans. 150T. Sqr. 211b. 

8. It is proposed to float 500 c. ft. of granite on a pine 
raft 50 ft. long, and 20ft. wide. What must be the depth 
of the raft in order that it may float at least 6 inches above 
the water, the specific gravity of the granite being 2620, 
and the sp. gr, of the pine 600 ?' 

9. A raft of elm is 3ft. 6in. thick. To what depth will 
it sink? Am. 2ft. 4.182in. 

10. What must he the depth of a cedar raft, 16ft. long 
and 10ft. wide, to float 10000 lb. of bricks, the cedar being 

'All floaling bodies sink till they linve displscei? n qnanlily of 
flnid equivalent to their own weight.' In this example, rho grnnite 
would cBiiae ihe raft to displace 1310 e. ft. of water, to do which, n 
must sink 1310-^(50 X 20] =1. 31ft. to which the Gin. — . Sft. should 
be added, making 1.81ft. to repreaent the buoyancy of ihe pine. As 
the ep. gr. of the pine is | ihnt of water, it will sink g of its depth, 
leaving | for buoyant force. 1.81ft. must therefore be ■; of the dipih 
of the raft, and the depth must be l.Sl -;- | = 4.525fl. 
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of tho sp. gr. 550, and the raft floating Sin. out of 
water? Aiis. 2ft. 9Jiu. 

11. What weight wiU a raft SOft. long, 16ft. wide, and 
3ft. deep sustain, and float 6 inches above water, the specific 
gravity of the raft being 580? Am. 228001b. 

N. B. First find how rauoh, above water the raft would float if it 
■wore not loadeil, and aubti-act 6 iaehes to find how muoh it is sunk 
by the load. The weight of the load will then be equivalent to the 
weight of the quantity of water displaced by it. 

12. How many inches above water will a raft float, if 
loaded witli 8500 lb., the raft being 12ft. wide, SOft. long, 
and 2ft. deep, and of the specific gravity of 625 ? 

Ans. 2.2 iHch.es. 
N. B. First find the entire weight of the raft and load, and see 
what depth of water mast be displaced to jield the same weight. 
Subtract the depth of water displaced, from the depth of the raft, 
and the remainder will give the part out of water. 

13. "What is the weight of a sheet of malleable iron, 3ft. 
Gin. wide, 8ft. long, and j^in. thick ? 

Am. 69 lb. 10.4oz. 

14. What is the weight of an iron rod. Sin. in diameter, 
and 16Jft. long ?' Of a rod lin. in diameter, and lO^ft. 
long ? Am. 4cwt. Iqr. 23 lb. 15.2oz. ; 

Iqr. 61b. S.loz. 

15. What is the weight of a sheet of copper, 3ft. wide, 
6fl. Sia. long, and ^in. thick ? Am. Icwt. 5 lb- 8ob. 

16. The amount of water displaced by a loaded ship, is 
found to bo 96000 cubic feet. Required the weight of the 
vessel and cargo, the water being of the specific gravity of 
1020. Am. 2732T. 2cwt. 3qr. 121b. 
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XI. THE ROAD.- 
49. General Eemabks. 

When it is proposed to construct a road, the engineer 
first makes himself acquainted with the face of the country 
through whioh the road is to pass, and selects what he con- 
siders as the heat genei-al route. An instrumental survey 
ia then made of the country along the proposed rente, taking 
levels from point to point, throughout the whole distance, 
to determine the requisite inclinations of the slopes of tlio 
cuttings and emhankmenfa, and making horings in all places 
where excaTations are required, to determine the strata 
through which the cuttings are to be made. A plan and 
section are then drawn, exhibiting the i-eaultfi of this inves- 
tigation. 

In selecting the route, regard should be had to the supply 
of materials for constructing the toad, and for keeping it 
in repair. Therefore the position of gravel pits and quarries 
in the neighborhood of the proposed line, should be well 
ascertained. 

The expense of construction should be proportioned to the 
traffic expected on the road. If the amount of travel will 
he great, all steep acclivities should be avoided, either by 
cutting down the hilts and filling up the valleys, or by pass- 
ing around the base of the hills. 

It is recommended by some writers to avoid a dead level, 
as a moderate inclination of the surface iacilitates drainage, 
and tends to keep the road dry. But, if proper attention 
ia paid to the form of the road, there will be no difficulty 
in keeping it properly drained, without resorting to any 
expedient that will be necessarily attended witli a loss of 
power. 

• Brande, Gillespie, Mahan. 
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The top aliould be slightly roundeiJ, heing made highest 
in the middle, and gradually sloping to a trench at each side, 
so that all the water may be carried off. The surface sliouZd 
be as hard and smooth as possible, ajid, whenever repairs are 
Tequii-ed, broken etone, pebbles, or hard gravel should he 
uscdj if it is possible to obtain either of them. 

SO. Examples for tde Pupil. 

1. How many acres per mile will be taiea up by a road 
that ia 2 rods wide f — by a road 40ft. wide ?— by a road 
60ft. wide? 

2. In 1678, a contract was made to establish a coaeh 
between Edinburgh and Glasgow, a distance of 44 miles. 
The coach was to be drawn by 6 horses, and the journey 
between the places, to and from, was engaged to be completed 
in 6 days.' At what average rate did the coach move, if it 
travelled 9 hours per day? 

3. In the year 1763, there was but one line of stage-coaches 
between Edinburgh and London, which started once a month 
from each place. It then took a fortnight to perform the 
journey, which is now completed in less than 48 hours." The 
number of persons travelling betweeO the two places did not 
probably exceed 50 per month, but the present intercourse 
is supposed to amount to at least 300 per day. What has 
been the rate of increase, both in the rate' of travel and in 
the number 



4. What will be the cost of a plank road per mile, for a 
single track 8ft. wide and Sin. thick, with two sills, each 
4in. sciuare, at S4.50 per M.,'' the laying and grading being 
75ots. per rod, and superintendence f75 per milei" 

* Btande. Even eo recently as the year 1750, the stage-coach fron: 
Edinburgh lo Glasgow look a day and a half lo make the jonraey. 

' " Wood is paid for by the cubic foot, unless some one of iladinien- 
liona is as amall aB4inchB3, when board meaaure is used." — GillespU. 
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5. Wishing to know my distance from the foot of a steeple 
which is 125ft. high, I hoW a foot rule at arm's length, 
(which I have found to be equivalent to 2ft. Sin. from the 
eye,) and find that IJ- inches on the rule intercepts the rays 
from the top and base of the steeple. What is the distance?" 

Am. 19284ft. 

6. The mean velocity of sound through the atmosphere is 
about 1090ft. per second.' What ia the distance of a hill on 
which a cannon is fired, if 8J eeeoads elapse between tho 
flash and report ? 

7. If two supports of a rail that are 3ft. apart, vary J of 
an inch from an exact level, to what elevation per mile would 
the ascent be €■ 



8. Estimating the cost of a railroad at $30000 per mile, 
and the annual repairs and expenses at 82000 per mile, how 
muoh might be profitably expended to shorten the road 1 
mile, the rate of interest being 6 per cent. ?' — to shorten it 
2in. 6faT. 23r. ? 2d Ans. $178718.75. 

9. An embankment of 27000 c. ft. is to be made. It is 
estimated that 1 man can loosen 20 c. yd. per day, or load 
in barrows 25 c. yd., or transport 30 c. yd., or spread and 
level 80 o. yd. According to this estimate, what will be 
the cost of the whole, allowing fl.25 per day for wages, 
and 10 per cent, for shrinkage of the earth, and adding ^ 
of the amount of wages for tools and s 



" The length marked on the rule, is lo the dialanco of Ihe rule 
from ihe eye, as the height of the object is to lis distance. Distances 
niny also be canveNiently measured by pacing, or by noting the time 
that elapses between the Sush and report of a gun. 

" Pierce. 

' In laying out a road of any kind, the preference never should he 
given to tiie longer of two proposed routes, merely because it can be 
constructed at a less expense. In order la shorten the distance, the 
difference in the coat of making, together with a sum, the iutereet of 
which would defray the annual repairs and expenses of tlie road, for 
the distance saved, maybe prolitably expended. In the remaining exatn- 
ples of 'his section, the rate of interest is understood lo be 6 per pent. 
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^-'j, for cootraotor's profit, tte earth costing 10 eenta per 
c. yd. ? Am. «324.79. 

10. The average power of draft of a horse, moving 3 miles 
per hour for 10 hours a day, fceing 100 lb., what will be the 
annual cost of transportation over a road 30 miles long, on 
which the average friction is j^g of the weight, estimating 
the amount transported at 500i)0 tons, and the value of a 
days' labor of a horse at 75 cents ? Ans. $42000. 

11. If the road in the preoeding example should fee im- 
proved by maeadaraiKing, or otherwise, so that the friotion 
should be reduced to ^'j, of the weight, what would be the 
annual cost of the transportation, and how mnch might be 
profitably expended in making the improvement? 

2d Ans. S420000. 

12. The annual cost of transportation over a road 15 miles 
long, being estimated at 835000 per mile, what amount of 
saving can be effected by expending $20000 to shorten the 
road 2 miles, and flOOOOOO to reduce the friction to i its 
present amount, the annual cost of repairs being the same 
in both cases f Ans. $3938338*. 

13. If a hill by friction and gravity, causes 5000 days' 
work of a horse, at 75 cents per day, which can be avoided 
by a road along the base of the hill, that will require only 
2300 days' work, and if the new road will require an extra 
annual outlay of S375 for repaira, how much can be saved 
by expending $10000 in making the improvement ? 

Ans. $17500. 

14. It is calculated that, in locomotives, the evaporation of 
1 cubic foot of water per hour, produces a mechanical force 
of about two horse power, and that a horse on a railway can 
pull 10 tons with ease.' According to this estimate, what 
load ean be drawn by a locomotive which evaporates 175 c. 
ft per hour ? 
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15. If an engine has sufficient force to draw 92T. lOcwt. 
Iqr. over level ground, what additional power must be esertod 
on an ascending grade of 37ft. per mile?" 

Ans. IScwt. 3|^J Ih. 

16. Determine the amount of eseavation and embankment 
in the following example, by taking the average of the end 
areas of each seetioa as the true area of the aeefion,'' aad 
find the cost of the whole at lOots. per cubic yard. 



s,..l™. 


i,,.^^. 


E„dA.«. 


f^^i^ 


^•SSltl'i!- 


2 
3 
4 

6 

7 


561 
858 
825 
820 
825 
330 


t. 



1386 sq. 
1900 " 

" 
1672 " 

'o " 


t. exeav. 
' emb. 


388773 






' "o 





685520 










2329767 


1680140 



Cost, »14851.51. 

■ On allinclined planes, .ihe power is tg the weight, as the length of 
the plane ia lo the height. 

''This method, which is the one usuallj' employed, gives a tesult 
greater than the true conlente. Sometimes the caleulation is perroimed 
by deducing Itismiddtearea of each section from the arithmetical mean 
of the heights at the two extremities, but the result tims obtained is 
too small. The true contents may be found by the 
Pkismoihal Formuli. 

Find the area of each end of [he muss, and also the middle area, 
corteapotiding to the arithmetical mean of the heights of the two ends. 
Add together the area of each end, and four times (he middle area. 
Multiply the sum by the length, and divide the product by six. The 
quotient will be the true cubic contents required. 

The reduction of the contents to cubic yards would be greatly 
iacilitated if the distances of the stations were always some mullipla 
of 34 feet.— GiHeajHE. 

12 
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XII. THE ENGINEER. 
51. The Steam Engine. 

A POUNS of steam at 212° will raise the temperature of 
a pound of water 970°.* But ag some of the heat is wasted, 
the increased temperature may be considered, in practice, as 
eqitivalent to 900°. From this fact the following rule is 
derived ; — 

" To find the qtioMity of steam required to raise a given 
quantity of water to any required temperature. — Multiply 
the numher of gallons to be warmed by the number of 
degrees between the temperature of the cold water and that 
to which it is to be raised, for a dividend ; and to the eseesa 
of the temperature of the steam ahove 212" add 900 for a 
divisor. The quotient will he the number of gallons formed 
into steam, required.'"' 

A " horse power" was estimated by Boulton and Watt as 
sufEeient to raise 320001b. avoirdupois 1 foot high in 1 
minute, hut in estimating the force of their engines, they 
used 44000 as a divisor instead of 32000. Desaguliers'B 
eatimat* was 27500; Smeaton's, 22916 ; some of the modern 
English engines are computed at 66000,' hut the number 
commonly used is 33000,* or 44000 when an allowance of 
J is made for friction. 

To cahulate the power of an engine. Form the continued 
pioduct of the number of square inches in the area of the 
cylinder, the number of pounds which represents the effective 
pressure' per square inch, and the number of feet through 
which the piston moves per minute, and divide by the number 
of pounds a horse can raise 1 foot per minute. 

• Daiiiell. 1= Pilkington. " Sci. American. 

* It is customary lo oonaider the friction of the machinery aa equiva- 
jont to i of the effoct produced. 

■ The effeclive pressure is tlie force remoiiiiiig after making allow- 
ance for the waste and friction of the steam. 
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The following rule is simpler, aad in most cases it will be 
found BufB.cien±ly aflcuiate. When the usual estimate of a 
horse power is employed, and the effective force is 8.4 lb. per 
square inoh, and the distance traversed hy the piston 200ft. 
per minute, the same result will be obtained by either rule. 

Square the number of inches in the diameter of the 
sylinder, and multiply by .04. The product will give the 
number of horse power. 

EXAMPLES. 

1. Wliat quantity of water converted into steam at 220° 
will raise 100 gallons of water at 50° to the boiling point ? 

Ans. 17^1^ gallons. 

2. What is the power of a steam engine with a cylinder 
37 inches in diameter, making the usual estimate of the 
effective force of the steam and the stroke of the piston ? 

Ans. 54.76 horse power, 
8. Find by each rule, the power of a steam engine that 
makes 10 strokes per minuf«, each stroke being 8ft., allowing 
for friction, J of the force, which is 151b. per sq. in., the 
diameter of the cylinder being 40 inches?' 

Ans. by Rule 1, 60.928 horse power. 
" " 2, 64 " " 

4. Two steam ongiuea constructed for the island of Ceylon, 
working 10 hours per day for 300 days in the year, will 
convert 5760001b. of paddy" into rice worth £116035, 
while by the common method, the same quantity of paddy 
converted into rice, would yield only £64799." Allowing 
£20000 per annum, for interest, repairs, and the extra 
ospense of working the machinery, what is the average daily 
amount saved by each engine? Ans. 104?. 2s. 4:.8d. 

' As the piston muet move forward and back al each stroke, the ills- 
eance passed through per minute is 160ft. 
' Rice in the liusks. = Farlingloii. 
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5. An engine at the Wlieal Hope mine, in Cornwall, worlca 
3 pumps, the length o£ stroke of each heing 8ft. ; thoir 
pistons support and lift at each stroke, oolinnns of water, 
whose joint weight? are 27766 lb., and in the month of 
December, 1826, they made 261890 strokes.' Required 
the velocity per minute, and the total dynamical effect.'' 

Ans Velocity 46 93ft. ; effect 1303058.38 lb. 

6. The working effect of 1 bushel of coals, or tke number 
of pounds which could be raised 1ft high by 1 bushel is 
called the Duty of the engine. Kequired the duty of the 
engine in the preceding example, the amount of coal con- 
sumed being 1242 bushels. Ans. 46838246. 

7-10, A cubic foot of water makes 1C89 c ft. of steam, 
at the temperature of 212".° Estimating the pressure of the 
atmosphere at 21201b." on a square foot, what will be the 
dynamical effect of 1 lb. of each of the following kinds of 
fuel?' 



F„,l. 


s.-.,p=^^. 




sns!^/^ 


Anthracite coal 

Va. Mtnroinous coal 

Pa. 

Dpj pine wool 


1500 
1364 
1362 


6.584 ib. 
15^4 " 


548007111. 1ft. 
lb. " 
Ih. " 

2325121b. " 



53. The "Water-Wheel. 

The pressure of water on any surface is equal to the 
weight of a column of water with the same base as the 
surfeoe pressed, and of a height equivalent to the depth of 
the centre of gravity. If the surface is of any regular 
shape, the centre of gravity corresponds with the centre of 
the surface. 

The actual velocity of water flowing from an orifice, or 

» Mogeley. 

'' The dynamiciil effect la found by multiplying ihe velocity by ihe 
weight. 
' DanielL ' W. R. Johnson. 
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falling, will generally be .6 or .7 of tte theoretic Telocity.* 
To obtain the theoretic velocity per eeeoiid, find the number 
of feet in the perpendicular fall of the water, (or in the 
depth below the surface to the middle of the orificej) extract 
the square root, and multiply by 8.018, 

The effective force of a water-wheel, may he estimated at 
I of the power applied to it, if the wheel is overshot, and 
at i of the power if the wheel is undershot,'' To deterjnine 
the power of a stream of water, measure the breadth and 
depth of the stream, the height of fall, and the velocity per 
minute, all in feet; form the continued product of these 
four numbers, and divide by 792." For undershot wheels 
taie i this result. 

To calculate the power of machinery or wheelwork, 
multiply together the effective power, and the lengths of all 
the driving levers, (or the radii, eironmferences, cogs or 
rounds of the driving wheels,) and divide by the continued 
product of the lengths of all the leading levers, (or the radii, 
&o., of the leading wheels.) For the velocity, multiply the 
velocity of the power by the lengths, radii, circumferences, 
cogs or rounds of the leading levers or wheels, and divide 
by the product of the lite dimensions of all the driving 
levers or wheels. 

The maximum effect will be produced in machinery of 
any kind, when the load, or resistance, is | of the power, and 
when the velocity of the machinery at the point of action, 
is J of the greatest velocity of the power.^ 

EXAMPLES. 

I. What is the amount of pressure on a dam 75ft. by 
12ft., the depth of water being 8ft. ?' 

A«s. 225000 lb. 



^ Nidiolgon. 

° ? V n.B.H.v. 

3 SSOCO" 



■— ■- X G2-5 = - 
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2. Wtat ia the theoretical velocity of water flowing 
through, an orifice, the centre of which is 6ft. Sin. below 
tho surface ? Ans. 20.045ft. per second. 

3. Find the hottom pressure, and the entire pressure upon 
the bottom and sides of a cube, each side of which measures 
8 feet, Ans. Bottom pressure, 320001b. 

Entire " 960001b. 

4. If the area of an orifice is 2J sq, ft., and the velocity 
of the water flowing through it ia 15ft. per second, what will 
be the weight of the water discharged in 1 minute? 

Am. 1312501b, 

5. A stream 12in. deep, and 22in. broad, movea with a 
velocity of 88ft. in 15". Required its effective force, with 
a fall of 50ft, Ans. 40^^ horse power. 

6. How many cuts are made per minute by the beater of 
a paper mill, which has 60 teeth, each of which passes by 
24 cutters at every revolution, wheu there are 150 revolutions 
pec minute ? Ans^ 216000 cuts.' 

7. What foree will be exerted at the distance of 2 feet 
from the centre of a millstone, by a water-wheel with a 
power of 1000 lb,, the dittmeters of the driving wheels 
being 8ft., 2ft., and 1ft., and the diameters of the leading 
wheels being 4ft. and 3ft. ? Ans. 666? lb. 

8. If the power in the preceding example moved with a 
velocity of 12ft, per second, what would be the velocity of 
the millstone ? Ans. 18ft. 

9. What should be the area of the section of a canal, to 
deliver 90000 c. ft. per hour, the water moving with a 
velocity of 4ft, per second ? Am. Qi sq. ft. 

10. Using 10 c. ft. per second, what time would be neces- 
sary to cshaust a pond, the area of which is 10 acres, and 

■ This rapid motion makps a coarse musiciil note, llial ciiii be heard 
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the average deptli 3 feet, tte pond beiDg supplied by a 
etream that furniahes 150 c. ft. per minute? 

Ans, 48h. 24min. 

53. PuMPs.» 

The power employed in working a pump ia estimated by 

multiplying the numhei- of pounds discharged per minute, 

by the number of feet that the water is raised above the 



The weight of water ia a yard of pipe may be found very 
nearly by squaring the number of inehes in the diameter of 
the pipe, and increasing the square by ^'j of itself' The 
result will be the weight in pounds avoirdupois. 

The number of ale gallons in a yard of pipe may be found 
very nearly by squaring the number of inches in the diameter, 
and dividing by 10. 

In estimating the power necessary to overcome resistance 
in pumps, J should be added for the friction of the wat«r. 

The diameter of the pipes should be at least as great aa 
the diameter of the pump. If it is greater, the friction will 
be diminished. 



1. At the height of 225 ft. above the level of a reservoir, 
250 ale gallons are discharged per minute. Required the 
power of the engine, the weight of one ale gallon of water 
being lO^lb.' Ans. 13.1 horse power. 

2. Find the weight of water, and the number of ale gal- 
Ions, in a pipe 15 rods long, and 3 inches in diameter. 

Ans. 7591 lb. ; Hi gallons. 
8. On the top of a hiU 75 f( 

■ Nidiolaon, Pilkinglon, Ferguaon. 

as allowance of i is made for 
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square, and 12ft. deep, What power ia necessary to fill 
the cistern in 45 minutes ? 

. 40x40x12x62,5x75 6 =, „ . 
Ans. ■ ,, ,^.^» — '- Xt^-^*Tt ''^''^e power. 

45x44000 5 

4. "^rhat power is aeoessary to fill a eistoni 30ft. long, 
22ft. wide, and 10ft, deep, in 25 minutes, tke water being 
raised 100ft. ? Am. 45 horse power, 

5. Wtat should be the diameter of the pump in each of 
the two preceding examples, if there are 40 strokes per 
minute, the length of the effective* stroke being 2ft. ? 

Am. Ex. 3 ; ^"^^'^^'^^ = 426? o. ft. per minute : 
45 
426? -^ (2 X 40} = 5J sq. ft. area of pump; 
V5i-^ -7854 = 2,6ft, diameter of the pump, 
Ex. ,4: Diameter 2,05ft. 

6. A town of 25000 inhabitants, ia to be supplied with 
water from a river 200 feet below the proposed reservoir. 
Estimating the average daily consumption at 9 ale gallons 
for each individual, what must be the power of an engine 
working 10 hours per day, and what will be the size of the 
pump, mahing 30 strokes per minute, the effective stroke 
being 3ft, ? Am. Engine 17,47 horse power. 

Area of pump 98 sq. in. nearly. 
Diam. of pump 11.17in, 



XIII. THE LABORATORY. 

Si. Chemical Gombinatiohb." 

In chemical compounds, the following curious fa,cts hav 
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1. The constitution of a corapound tody is alwfiyB tlie 
same. Ttus it lias beou foimd that 9 gi'aicB ot witer con- 
tain 8 grains of oxygen and 1 grain of hydrogen , ind 
however often the analysis is repeated, thjs piopmti n la 
found to he invariable. 

2. The proportions in which hodies le disposed to mute 
with each other, can always be represented by terfain num 
bera. Thus water is composed of one itom of osjgen lal 
one atom of hydrogen, and as the oxjgen itom h 8 times 
as heavy as that of hydrogen, it follows thit m 9 parts 1 y 
weight, of water, there aro 8 parts of osTgen and 1 of 
hydrogen. 

8. If two substances unite with each other in more pro- 
portions than one, those proportions bear a simple anthmeti 
eal relation to each other; thus 14 grams Df nitrogen will 
successively Tini to with 8, 16, 24, 32, 40 giams of oxjgen, 
forming five different compounds, which contain respectively 
1 atom, 2 atoms, 3 atoms, 4 atoms, 5 atoms of oxygen, and 
1 atom of nitrogen. 

There are threo ways in which the composition of a sub- 
stance may he expressed : 1, by atom ; 2, by weight; 3, by 
volume. Thus water is composed, by atom, of oxygen 1, 
and hydrogen 1; by weight, of hydi'ogen 1, and osygen 8; 
and by volume, of hydrogen 2, and osygen 1. 

Elementary bodies are represented in chemistry by letters 
or si/mbols. A list of the elements and symbols is given 
in the next section. 

A symbolic letter standing alone, represents one atom of 
the element. Thus denotes one atom of carbon ; 0, one 
atom of oxygen, 

To denote more than one atom, we may either repeat the 
symbol, or a figure may be placed either before or after the 
symbol ; thus 000, 30, or O3 would eaoh represent 3 
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stoma of oxjgeu. The latter metliod is usually adopted. 
Nitric acid, whicli is composed of 1 atom of nitrogen and 
5 of oxygen, is denoted by NOj. 

To denote a compound formed of several compounds, we 
employ one or more commas, thus : SOa,HO, whicli is the 
formula of strong oil of Titriol, 

The terms, combining proportion and ch,emi':al equivalent, 
have the same meaning as atomic weight. 

SiS. Table op Chemical E qui vale xts." 



NamoB and Svm 


hols of 


Hjilro- 


Names and Syn 


bolB of 


l^''™; 














Aluminura . 


Al 


13.72 


Manganese 


Mn 


27.72 


Antimony . 


Sb" 


129.24 


Mercury . 


Hgi. 


101.48 


Arsenio , , 


As 


75.34 


Molybdenum 


Mo 


47.96 


Barium . . 


Ba 


68.66 


Nickel . . 


Nk 


29.62 


Bismuth. . 


Bi 


71.07 


Nitrogen . 


N 


14.19 


Boron . . 


B 


10.91 


Osmi^ . 


OS 


99.72 


Bromine . . 


Br 


78.30 


Oiygen . , 





8.01 


Cadmium . 


Cd 


fi5.83 


PaUadium . 


Pd 


53.36 


Calcium . . 


Cn 


20.52 


PhosphoruB 


P 


•SI. 44 


Carbon . . 


C 


6.04 


Platinum . 


Pt 


98.84 


Cerium . . 


Cb 


i6.05 


Potassium . 


Ki 


39.26 


Chlorin*. . 


CI 


85.47 


Rhodium . 


R 


52.2 


Chroraium • 


Cr 


28.19 




8e 


89.63 


Cobalt . ■ 


Co 


29.57 


Silicon . . 


Si 


82.22 




Ta= 


isd.g 


Silver . . 


Ag* 


108.81 


Copper . . 


CuJ 


81.71 


Sodium . , 


nI' 


23.31 


Didymium . 


» 


? 




Sp 




Erbium . . 


E 


? 


Sulphur 


S 


16.12 


Fluorine . . 


Fl 


18.71 


Tellurium . 


Te' 


64.25 


Glucinum . 


G 


26.54 


Terbium . 


Tr 




Gold . . . 


Au- 


199.2 


Thorium . 


Th 


59.88 


Hydrogen . 


H 


1. 


Tin . . . 


Sn'" 


58.92 


Iodine . . 


I 


126.57 


Titanium , 


Ti 


24.33 




Ir 


98.84 


Tungsten . 


W" 


94.8 


Iron . '. '. 


Fef 


27.18 


Vanadium . 


V 


68.60 


Lantanum . 


La 


1 


Uranium . 


u 


217.2 


Lead . . . 


Pb! 


108.73 


Yttrium . . 


Y 


32.25 


Lithium . . 


Li 


e.44 


Zino . . . 


Zn 


82.31 


Magnesium . 


Ma 


12.80 


Zirccnium , 


Z 


33.67 


■ Compiled fran 


1 Parnell and Dfaper. " Slibiun 


. =1 


aiitalom 


'1 Cuprum. 


'Aurum. 'FBcnini. 


eP 


iumbum 


^ Hjdrareyruni 


1 Kalium. ^ Argentum. 


i]S 




™ Sraiinum. 






° Tungsten o 


Wolfra 


m. 
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If compounds are united by a feeble affinity, tbe sign -f- 
is sometimes used. Thua the composition of sulphuric acid 
may be indicated by SOg, or by SOa+O, the latter formula 
allowing that one of the atoms of osygou is bold by a feebler 
affinity than the other two. 

1-58, Find tbe value of each of the foregoing equivalents, 
aaauming oxygen=100. Ans. Al 171.28. 

Sb 1613.48, &o. &o. 



36. Examples for the Ptjiiil. 

1-33. I'ind the atomic weights" of each of the following 
Acids : ^ Acetic, C4H3O3 ; Arsenic, AsOj ; Aisenious, AsOj ; 
Benzoic, CuHjOj; Boracic, BO3; Bromic, BrOs; Carbonic, 
COj; Chloric, 010^; Chromic, CrOg; Citric, C,HA; For- 
mic, CaHOg; Gallic, C,HOa; Hydriodic,HI; Hydrobromic, 
HBr; Hydrochloric, HCl; Hydrocyanic, H+C,N; Hydro- 
fluoric, HFl ; Hydroauiphurie, HS ; Hypermanganjc, MnjO,; 
Hypoaulphurous, SjOjj Hjposulphurio, SjO^; Iodic, 10^; 
Lactic, CbHjOs; Malic, CsH^Oa; Manganic, MnOgj Nitric, 
NO5; Oxalic, CA; Phoaphoric, POe; Silicic, SiO^; Sul- 
phuric, SOai Sulpbui'ous, SOji Tannic, CibHsOj; Tartaric, 
CsH.Oio- 

34-58. Find the atomic weighfe of each of tbe following 
Bases: Alumina, AIjOj; Ammonia, NH^ ; Oxide of Anti- 
mony, SbOj! Barytes, BaO; Oside of Chromium, CtbO,; 
Oside of Cobalt, CoO; Protoxide of Copper, CuO; Sub- 

■ The equivalent of a cotnpound body is always equal lo the avim of 
the equivalents of its constituents, — Farnell. 

'' " Compoond bodies may, for the most part, ()« divided into three 
groups ; aoids, bases, and snlis. By an acid, we mean a body having 
a sour lasle, reddening vegetable blue colors, and neulroliziiig ollislies ; 
by a base, a body which restores 10 blue the color reddened by an acid, 
and possessing tbe quality of neutralizing the properties of an acid; by 
a EEik, the body aiising from ihe union of an ocid and a base. These 
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oxide of Copper, Ou^O; Peroxide of Iron, FejOg ; Protoxide 
of Iron, FeO; Protoxide of Lead, PbO; Lime, CaO; Mag- 
nesia, MaO; Protoxide of Manganese, MaO; Oxide of 
Mercury, HgO ; Sutioside of Mercury, HgiO ; Oxide of 
Nickel, NiO ; Oxide of Platinum, PtO ; Potash, KO j Ox- 
ide of Silver, AgO ; Soda, NaO ; Stronfian, SrO ; Protoxide 
of Tin, SnO ; Peroxide of Tin, SnOj ; Oxide of Zinc, ZaO. 

59. HydrcKJiloric acid conaista of equal volumea of chlo- 
rine and hydrogen, united without condensation. Eequircd 
its Bpeciflc gravity, the specific gravity of hydrogen heing 
.069, and that of chloi-ine 2.47.' -iras. 1.2695. 

60. If one volume of carbonic acid gas contains 1 volume 
of oxygen and 1 volume of carbon vapor, what is the spe- 
cific gravity of carbon vapor, the specific gravity of carbonic 
acid being 1.5238, and that of osygen being 1.1025? 

Ans. .4213. 

61. The vapor of alcohol Js composed of 8 volumes of 
carbon, 12 volumes of hydrogen, and 2 volumes of oxygen, 
the whole being condensed into 4 volumes of vapor. Re- 
quired its specific gravity ; the specific gravity of carbon 
being .4213, that of hydrogen .069, and that of oxygon 
1.1026. Ans. 1.60085. 

62. According to the experiments of Despretz, loz. of 
ca,rbon evolTCB, during its combustion, as much heat as would 
raise the temperature of loz. of water 14067°. How many 
pounds of water could be raise^ from the frecEing point to 
the mean temperature of the human body, (98.3°,) by the 
13.9oz. of carbon, which are daily converted into carbonic 
acid in the body of an adult ? '• A^is. 184.3 lb. 

« In determining the specific gravity of gasea, air isgenerally assumed 
US tho slEitidard, =^I. 
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XIV. GENERAL ANALYSIS. 

57. Remaeks on the Solution or Questions. 

In most treatises on arithmetic, after the fundamental 
rules have beea taught, the various applications of those 
rules are arranged under different heads, such as Interest, 
Biaoonnt, Practice, Proportion, Profit and Loss, Fellowship, 
Bankruptcy, &c. This division of the subject is convenient 
for hegianers, hnt the expert arithmetician must be entirely 
independent of forma) rules; he must be able, by analyzing 
any question that is proposed to him, to determine what ope- 
rations are necessary for its solution. Accountants, men of 
business, and neatly all who are required to raaie frequent 
calculations, perform most of their wort by analytical proc- 
esses, and not by the rules that they learned at school. 

Mistakes are rarely made in determining the proper mode 
to be pursued when numbera are to be merely added or sub- 
tracted; but when multiplication or division is required, 
care is often necessary to avoid multiplying when we ought 
to divide, or dividing when we ought to multiply. Practice 
and careful attention to the conditions of the question will 
generally remove all difEoulty. Much unnecessary labor 
may often be avoided, by stating the operations as we pro- 
ceed, and not performing any of the multiplications or 
divisions until the statement is complete. Thus, if it were 
required to multiply 27 by 19, to divide the product by 2 
times 171, and to multiply the quotient by f of | of g of 
694, the readiest method of arriving at the result, would be 

,, ,. ,, 27x19 ^2x7x4x594 

to express the operations thus, ^^-^ X ^^^^^ ^-^ J 

then by cancelling, we readily determine the answer, which 
is 7 X 33 or 231. 

One of the two following methods, will furnish the answer 
to nearly all questions that admit of an analytical solution. 
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1st. In the majority of cases, we should endeavor to find 
from the terms that are given, the value which would cor- 
respond to ONE of each of the terms concerning which an 
answer is required. Having found the answer for one, we 
can easily determine it for the required number in each of 
the terms of demand. 

2d. "VVe arc sometimes required to reason from a result to 
its origin. In such eases it is generally best to revei-se aU 
the operations 6y which Hie remdt was obtained. Examples 
illustrating hoth of these methods, will be found in the 
two following sBOtions, 

Whenever fractions or decimals are involved in the condi- 
tions of a question, the same operations must be performed 
on them, that would he required if their place were occupied 
by whole numbers. Therefore, if we are ever at a loss 
whether to multiply or divide by a.fraction, all difEculty may 
be removed by substituting a email integral number, and 
considering what would then be required. 

38. Examples illusteati«g the First Method. 
The pupil should be required to repeat the analysis of 
all the following esampies, and encouraged to give a solution 
of hia own, whenever a different one occurs to him. 

1. What is the interest of 1635.50 for 3y, 8mo. 24dy. at 
6 per cent, f 

The interest of one dollar for one year, is S.06. Por 8y. 8mo. 
24dy.Uwould be 8|^ times as inuoli, or j^l ^^J ^. Tlieinterest 
of J6B5.50 nill be 635.50 times as muoli as the interest for osb 
dollar, or .y 6S5.5Qx 56x -OS '^ g j 



» Tha object of these examples is merely (o show how Ihe 
principlee of analysis cbh be applied lo nil classes of quesUor 
the short processes and eontroclions that the pupil mny have 1 
BDil can retain in bis memocy, he may be allowed to employ. 
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2. How mncL per cent, is gained by selling at 90ots. a 
pound, tea tiat cost 75 cents ? 

A gain of one per cent, on a pound, would lie S-MTS. The 
actual gain Tfas 15 oBnts, irhich ia (.15-5-.007B) limes one per 

3. If WOO at simple interest amoiints to M40.50 in 2y. 
3mo., what ia the rate per cent, f 

The interest is $40.60. The interest of orb dollar for one ;eai: 
at OBB per cent., mould be $.01. The iutereat of giOO for 2Jj. 

400 9 .01 ~, , 

at ONE per cent. , = — x - X ^ ^'^^ humbeh of per cent. = 



fi '^ ii ^ ni — ^^^ cent, l 



40.50 

"T"^400^U'^.01~ 

Give an analytical solution of the aliovc question, by first 
finding the interest for one year. 

4. In what time will $900 amount to 81044 at 6 per 
cent., simple interest ? 

We Mist to find in how many years §900 will jield 31 i4 interest, 
at 6 per cent. In oke year it would yield (64. Tie number ef 
years is therefore 141 -i- 6i = jr. ° 

5. If a man's property yields 5J- per cent, simple interest, 
and his annual income is 51093. 12J, what is he worth ? 

Wa wish to find how many dollars he is worth. If ho was worth 
OKK dollar, hia income would he §.0oJ. He is therefore worth as 
many times one dollar, as are equivalent to 1093.12J-I- .05J, 
or* ? 

6. When money yields but 5 per cent, interest, what is 
the present worth of $6316.84 due in lyr. 7mo, 6dy. ? 

Wb wish to find how majiy dollars will amount to $5316.84 in 
I| yr. at 6 per oenL One dollar would amount to $1.08. The 
number of iloUara required, ia therefore as many times one dollar, 
aa are equivalent to S6316.84-§-$1.0e, or g ? 

7. What must he the face of a note at 90 days, to he dis- 
counted at Banlc, at 6 per cent., to yield 3500? 

We wiih to find how many dollars would yield ^500, and we 
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first find Uiat osE dollar would jield S.9845. The numtier of 
dollars required is tiierefove as many times one dollar, as are 
equiyalent to 500-v..9845= S ! 

8. If I gain 25 per cent, on the original cost, by selling 
mercliaadiae for $1718.75, how much did it cost me? 

How many dollars did it cost? ff ii had cost OHB doUttr, to gain 
25 per cent, it must haye been sold for 51.25, It must therefore 
have cost (17X8.75-^1-25) times one dollar, org 1 

9. When eschaHge oh England is at a premiimi of 8 J per 
cent., what is the value in sterling money, of 8112 ? 

We cannot so easily find the value of 81 in English Money, aa 
the YUluB of £1 in Federal Mooey.' If ose £ = S1.08J x ■^'', iiow 
many£=S112! As many times okb pound, aa there are times 

l-08i X ^a^iillS. H^x— X-=^ 1 

^ ^ 1 2.17 40 

10. If 36 men, in 127J days of 13J hours, dig a trench 
33i yd. long, lO^ft- deep, and 15gft. wide, how many men 
in 7-| days of 12y^j- houra, will dig a similar trench 82y^jyd. 
long, 7^ft. deep, and 10ft. wide ? 

First, to find how many men in one day, of om hour, would 
dig a trench one yd. loag, one ft. deep, and oke ft. wide, we mast 
multiply 86 by 127^ and by 1-Sj, and divide by 33|, 10^, and I6|, 
or y X-f-X V X tIfX Ax T^- Second, ie 7^ dayaitwill 
not require so many men as in one day ; working 12 j^^ hours a 
day, will not require so many men aa working one hour a, day, 
&e. ; wa must therefore divide our first result by 7^ and 12-,Sj, 
and multiply by 82y\, 7§, and 10, which will give *jS x ^3- X 
V X rss X il X --k X 5^ X tVb X Vf X V X ? »en. 

11. How many square yards in a room 28ft. 4in. wide, 
and 87ft. 6in. long ? 

The answer is to be in yarda, and tlierefore lie dimensions must 
lie reduced to yards. The width is 9^yd., and the length IS^yd. 
If the room was one yard long and ose yard wide, it would oon- 

■d, lo determine which of the 
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tain one squinB jiiril. But tlie width ie 9^yiJ,, instBad of Ijd, ; 
and tlie leagtli 12^yd., instead of 1 yd, Wc must therefore multiply 
1 X ^9' X %^ = Eq. yd, ? 

12. If a man receives $30 for building 8 rods of wail, 
and he can purcliase 3 barrels of flour for $14, and 5owt. 
of sugar for 6 barrels of flour, and 1261b. of tea for lOowt. 
of sugar, how manj pounds of tea can he purchase by build- 
ing 24 rods of wall ? 

We oaimot find directly how many poimda of tea ha can pur- 
chase by ONE rod of wall, hat for one rod he will receive $^- 
For ONE dollar he 01m buy -j^ of a barrel of flour, and for $^^ 
he can buy V* X A "' * barrel. For oHB barrel of floor he eon 
buy |owt. of sugar, and for y> X ^-f iibl-, be «an buy s^ x j\ X 
gowt. For OKE owt. of sugar he can buy ^^^Ib. of tea, and for 
V X A X |cwt. he caa buy ^ X T% X I X 'f¥ !!>■- which is 
Oiecefore equivalent Ui 1 rod of wall, and 24 rods will purehase 
^f''X VX AX§X 'iV= lb. of teat 

13. A.'s stock in a partnereliip is $450, B.'s $350, and 
C.'s $500. How must a loss of 816fi be divided between 

If $1300 loses 8109, how Auch does one dollar lose? If osb 
dollar loses $ i\%, 5460 will lose i^ ^ X -f^^ = S ,^350 wiU 
lose S2f^X-i^%=S , and «500 will lose gS^X^aVn 

= $ ! 

14. Divide 650 into four parts, which shall be to each 
other in the proportion of I, J, |, and ^''j. 

If one part has J of a share, another J of a sliare, another f 
of a share, and the other y\ of a share, then the whole will be 
2t shares. Onb share is therefore 650-1-2^. Then J shares 
^X^i^ X ■i'3= I ^ share =^ x -^^X ^3= > | share = 
I X^J^X 1*3= . andy''jBhare = /3X "f^X ■A= ' 

15. A bankrupt owes $15600, and his property is worth 
oulj $10600. How much can be pay on a debt of $450 ? 
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On ONE dollar ho can paj S|-?ggg = $||, ami on 8450 lie can 

16. A. investa a certain sum for a certain time, B. twice 
as much for J of the time, and 0. three times as much for 
^ of the time. How should they share the gain, which 
was 1559 ? 

Find the value for onb sum for ohb time, wfaich. will be A, 'a 
shave. 2 earns for -J of a time = f sum for one time = B. 'a share. 
3 sums for 3 of it time ^ I -J aumsfor one time ^C.'h share. Then 
the whole is equiralent to l + -f + I5 ^^^2-}! sums for onb time. 
Ohb sum for ONE tiine = S659 -5.2-}|=5 , A. 'a share; 2 simis 
for l of a time, or | of a sam for ome time = g^ x -^-f -^ X 51=^ 
$ , B.'s share ; 8 sums for ^ time, or 1 J sums for one time =^ 
nxH-^xH = $ ,C.'s share. 

17- A goldsmith mised 3 lb. of gold 22 carats fincj 5 lb. 
20 carats fine, 8 Ih. 24 carats fine, and 4 lb. of alloy. What 
■was the fineness of the mixture ? 

We wish to Unci how manj carats tliere are in one pouncl. There 
are 201b. in the whole, coatainiog carats, and therefore in 
each pound there are -§- 20 ^ carats? 

18. Find the equated time for the payment of ¥500 due 
in 3 months, and $700 due in 5 months. 

The questioQ ia, in how many months should $1200 he paid, and 
wo first find bow many dollars could be used for one month, to be 
equivalent to the two debts. If $5000 eould be used ohb month, 
how many months eould S1.J00 be uaed ' 

19. A rectangular piece of ginund contains 5 acres, and 
the width is 20 rods. Rcquiied the length. 

The field contains 800 sqiure rols an 1 we wish to find liow 
many rods long it ia. If it were only one rod long and 20 rods 
-wide, it would contain 20 square rods. But as it contains 800 
rods, it mnat ho ^j",)" times one i-od long, = rods J 

20. A stick of hewn timber llin. wide and lOin. tliicii:, 
contains 40 cubic ft. What is its length? 
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How many feet long ! If it were ose ft. long, \ Jft. wide, and 
|ft. tliiek, it would ooctain 1 X -j-^ X § = f | cubic ft. But as it 
oontaiDSiOc.ft. it must be (40 -^-f^) times obe ft. long, = ft, T 

21, If A. can do ^ of a piece of work in 5 days, B. can 
do i of it in 4 days, and C. can do i of it in 2 days, in how 
many days can ttey do the whole by working together ? 

Ill ONE day they can do tV+Vs + TJ '^^ ^^^^ V^^"^ of work. 
Ihen tliey oan do tiie 1 piece of wort in 1 -i- ( I'jj -f- j^ •+■ yj) = 

59. Examples illustrating the Secosd Method. 

1. The greater of two mimhers is 5i times the less, and 
the sum of the numbers ia 52. What are the numbers ? 

52 ia produced by adding tlie less number to SJ limes tie leas, 
and is therefore 6^ times tlie less. 

2. Di?ide the nnmher 582 into four such parts that the 
seoond may he twice the first, the third 21 more than the 
second, and the fourth 54 more than the first. 

582 is produced by adding 21 and 54 to 6 times the Srat num- 
ber. Therefore if we subtract 75 from 582, the remainder will 
be 6 times the first. 

3. A farmer bought some horses, cows, and calves for 
$1250, giving fSO apiece for the horses, $23 apiece for the 
cows, and 89 apiece for the (.alves, md there were three 
times aa many calves as cows, and hilf as many horses as 
calves, How many were there of each ^ 

If there had been 2 cows, 6 colvea and 3 horBL' tliej would 
have cost (250. But he paid §1250, then hjw many times could 
be repeat the purchase of 2 cows, 6 calves an J. 3 buses ' 

4. If from 5J times a certain number 8J be subtracted, 
12Jr added to the remainder, ind the "um divided hy 6}, 
the quotient will be 30. What is the mimher F 

(SO xn~~m + m-^H= 5 

5. Five-eighths of a certain number exceeds J of it by 
21. What is the number ? 
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^ =^]j5^. If 21 is j"^ X tbe number, the number itself ia 



6. What number is that from which if we deduct ^ of 
itself, and 3 of the remainder, there will he 18 left? 



7. If 30 per cent, is lost hy selling shoes at STicts. per 
pair, at what prioe should they be sold to gain 10 per cent. ? 

If 30 per cent, is lost, they must be sold at 70 per cent, of the 
cost. To gain 10 per cent., they should be sold at 110 per cent, 
of the cost. yjOof.87J= ? 

8. B. is 2 years older than A., C.'s age is 4 yenrs more 
than the sum of A.'s and B.'s, and D.'s age, which is 48, 
is equal to the sum of the other three. What is the age 
of each ? 

48 is the sum of A.'s, B.'s, and C.'s. B.'s is 2 more than A.'s, 
and C.'s is 6 more than twice A.'s; the three ages are therefore 8 
more than i times A.'s age. 

60. MisCBLiuiNEOtfs Examples ik Analysis. 

1. What is the interest of $1872.88 for 7yr. lOmo. ISdy. 
at 7 per cent. ? A^ts. SS1032.4iJ. 

2. Bought 18.78yd. of broadcloth, at |4 per yard, and 
sold the whole for S83.50. What did I gain, and how much 
per cent. ? Ans. S8.50 = llj per cent. 

3. At what rate per cent, will 3421.50 amount to $674.40 
in Syr. 8mo. ? 

4. A note of |431 amounted, at its settlement, to $546.29i. 
How long had it been on interest, the rate being 6 per oent. ? 

Ans. 4y. 5m o. 15dy. 

5. What is the face of a note which, at 7 per cent., ■will 
yield $111.65 interest in 3y. 8mo. ? Ans. $435. 
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6. What is the present wortli of £2000, due in Sy. 6iqo.^ 
interest at 7 per cent. ? Ans. $1606.-13. 

7. What must be the face of a note at 60 days, to be 
discounted at Bank at 7 per cent., to jield f 375 ? 

Am. 8379.05. 

8. A commission merchant receiTed 2J per cent, for the 
sale of an invoice of merchandise. What was the amount 
of the inToica, the total amount of the sale and commission 
being 11666.24? Ans. 11625.60. 

9. When esehange on England is at a premium of 9 1 per 
cent., what is the value in sterling money, of S137.75 ? 

Am. 28;. 7s. Aid. 

10. How many days of 8J hours, will 42 men require, to 
bwild a wall 98Jft. long, 7Jft. high, and SJft. thick, if 63 
men can build a wall 45ift. long, 6/jft. high, and 3ift. 
thiok, in 68 days of llj hours ? Ans. 297 days. 

11. Determine from the following table, the degi'ee on 
each therm omet«r-scale, that corresponds to 0' of Fahren- 





W)...re used. 


Preezi»s point 


[Boiiirg point. 


Fahrenheit's . . . 
Centigrade, or Celsius's 
Reaumm-'3 .... 
RuEBinn, or Dolisle'a 


Great Britain & 

United States. 

Sweden and 

Prance. 

Russia. 


+32°' 
0° 

— 150° 


+ 2120 

+ 100" 

+ S0° 

0" 



Ans. Centigrade, 17|° below 0. 
Reaumur's, Wj' " 0. 
176?" " 0, 



12. How many square yards 
and 34ft. Sin. long ? 



room 19ft. 6in. wide, 
Ans. 75| sq. yd. 

ialcd by ;lie aigii + ; the degrees 
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13. If 33 copecks are equal to 5 Englist pence, 11 Eng- 
lish pence are equal to 3 piasters, 13 piasters are equal 
to 1 florin, and 5 florins are equal to 29 francs, how 
many franca are equal to 11000 copecks ? 

Ans. 202|J| francs, 

14. A. contributed 5380 to an adventure, B. |420, 0. 
$500, and D. 8700. What was each man's share of the gain, 
which was |900 ? Ans. A.'a share |171 ; B.'s 8189; 

0.'s$225; D.'8 8315. 

15. Divide 7500 into 5 pajts, in the proportions of }, i, 
h h h ^'!s- 2586Jf ; 1724^f ; 1293gfl,; 

1034|^; 862giV- 

16. An echo on the north side of Shipley Church, in 
Sussex, EngUnd, repeats 21 syllables.' If the spealter utters 
3 aylUbles a seoond, at wbat distance from the echo does 
he Btand, the velocity of sound being 1090ft. per second? 

Ans. 3815ft. 

17. A man iailing in trade owed $75000, to meet which 
he had property valued at $14500. How much can he pay 
A., who is a creditor for 810000, B., who is a creditor for 
$3750, and 0., who ia a creditor for $12362.50 ? 

Ans. A. $1933J; B. 8725; 0. §2390.08. 

18. The amount contributed by the United States in 
1847, for the relief of Ireland and Scotland, Laa been esti- 
mated at $591313.29.'' In what timewoulct 10 men-of-war 
consume the same amount, supposing each vessel to have 
3 officers, 20 midshipmen, and 1000 sailoi's; estimating the 
wages and rations of each officer at $30, of each midshipman 
at 820, and of each sailor at S16 per month ? 

Ans. 3mo. 17.57+dy. 

19. A farmer mixed 18i bushels of wheat, at $1.00 per 
bushel; 16|bu. at $1.12J per bushel; ISPu. of barley, at 
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62 Jcte, per bushel, and lObu. of oats, at STJcts. per bushel. 
WKat was tlie mixture worth per peck? Ans. 80.21 + : 

20. At what temperature does the mercury indicate the 
same degree on Fahrenheit's and on the Centigrade scale ? 
[See Ex. 11.] Ans. — 40°.' 

21. Manson & Hill, of LJTerpool, have given to Thomas 
Morton & Co., of New York, a note of £225 IDs., payable 
in 60 days; one of £196, payable in 60 days; one of £218 
7a. 6d., payable in 90 days ; and one of £300, payable in 120 
days. At what time may the notes all be equitably cancelled 
by a single payment of £939 17s. 6d, ? Ans. 86 days. 

22. The length of a floor is 37ft. 6iii., and the area is 
93f sq. yd. What is tie width ? Ans. 22ft. 6in. 

23. A stick of hewn timber 1ft. 2m wide anl 9m tliiok, 
contains 60^ solid feet. What is its kngtt ^ 

An 69ft 4m 

24. A grain of musk is said to be cap'sble of peituming 
for several years, a chamber 12ft. square, without sensible 
diminution of volume or weight,'' It the chamber is 8ft 
high, and constantly contains an aveiage of 1 particle to 
every oubie tenth of au inch, how many particles must there 
be in the grain, supposing it to have lost j^^^ of its weight 
after the air has been changed 5000 times ? 

Ans. 9953280000000000. 

25. A father's age is 6| times his son's age, and the sum 
of their ages is 34yr. 2mo. 12dy. What is the age of 
caflh? 

26. Divide $5000 into four such parts, that the first may 
be twice the second, the thii-d 150 less than J the second, 
and the fourth SlOO more than the sum of the first and third, 

27- At what temperature docs the mercury indicate the 

■ If 100" gpia 80°, how many degrees will gain 32° t 
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samo degree on Falirenheifa aad on Ituaumur's scale? 
[See Ex. 11.] Am. -25.6°. 

28. A farmer hired a certain number of toys, and twice 
as many men, agi-eeiag to pay each maa 75 eenta ft day, 
and each, hoy 25 cents. The daily wages of the whole 
amounted to 15.25. How many were there of each ? 

Ans. 3 boys; 6 men. 

29. A man's age is such that if it he multiplied by 3, 
and if ^ of the product he tripled, | of the result will he 
16. Required his age. A'lis. 28. 

30. What is that nuraher, ^ of § of which exceeds —1. of 

31. At what temperature would the mercury indicate the 
same degree on the Centigrade and Kussian scales? On the 
Eusaian and G«rman scales ? [See Bs. 11.] 

Am. +300°; + 171f. 

32. What nmnher is that, from which if wo deduct | 
of II of itself, and | of ^ of the remainder, there will he 
lOJ left ? Ans. 34. 

33. If 18 per cent, is lost by selling merchandise at 
S2050, at what price should it have been sold to gain 10 
per cent. ? — to gain 25 per cent. ? — to lose 10 per cent, f 

3d Ans. 82250. 

34. B. is 5 years older than A.; C.'s age Js 5 years more 
than the sum of A.'s and B.'s ; and D.'s age, which is 55, 
is equal to the sum of the other three. What is the age of 
each? Am. A. 10; B. 15; C, 30. 

35. In examining a piece of charcoal through a microscope. 
Dr. Hook counted 150 pores in ^g of an inch.' At this 
rate how many pores would there be in one squai-e inch of 
surface? Ans. 5760000. 

■ Moseley. 
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36. A. and B. can do -jl^ of a piece of work in 1 day ; B, 
and C. can do ^% of it; A. and C. can do g of it in the 
same time. In lyhat time will they all do it working together ? 

B7 adding ^l< T%, and ^, and dividing the aum by 2, we find 
the part that thej will all do in 1 day. 

Ans. ^§ of a day. 

37 Thiee men traded in partnership. A. contrihuted 
S1500, B $2250, and f the remainder. Tlie whole gain 
was 82700, of which C received 11200. How much did 
C c ntribute and what did A. and B. gain ? 

4ns contributed 13000 ; A. gained 1600 ; 
B gained 1900, 

38 An tstite of 815000 is to be divided among three 
persona, A is to receive S5J as often as B. receives Mi, 
and B IS to receive 18 J as often as C. receives $4*. What 
IS the share of each? Am. A. 86620.69; B. $5586.21; 

C. «2793.10. 

39. A cistern has three pipes; the first can fill it in i an 
hour, the second can fill it in J of an hour, and the third 
can empty it in an hour. In what time will the cistern be 
filled, if they all run together? Ans. 16 minutes. 

40. At what temperature is the mercury as many degrees 
above zero of Fahrenheit, as it is below zero of the Centi- 
grade?' [See Ex. 11.] Ais. llf , 

41. A bathing-tub that holds 147 gallons, is filled by a 
pipe that brings 14 gallons in 9 minutes, and emptied by a 
pipe that discharges 40 gallons in 30 minutes. Both pipes 
having been left open for 3 hours, it is required to find in 
what time the tub will be filled if the discharging pipe ia 
closed? Ans. Ih. S|^ minutes. 

42. What sum of money will amount to fl500, in 5 
years, at 5 per cent, simple inferest? Ans. 11200. 

' If Ihe Centigrade j 
how much will it mov 
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43. At wliat rate per cent., simple interest, will $700 
amouut to 81300 in 11 years ? Ans. T^^ per cent. 

44. In what time will fllOO amount to S1750, at 6 per 
cent, simple interest? Ans. 9|| years. 

45. Supposing the weigtt of a moleoule of light to be 
miihiTSTS °^ * g"'^™! w^^* should be the velocity of a ball, 
weighing loB. avoirduiDois, to have the same momeatum,' 

Ans. 2.317+ ft. per second. 

46. .A laborer received fl.50 for every day he worked, 
and lost 50 cents every day he was idle. He worked twice 
as many days as he was idle, and at the end of the time 
he received 142.50. How many days did he work? 

Ans. 34 days, 

47. A fioor is laid with hoards Ilia, thick. How many 
feet are required, the room heing 18ft. 6in. wide, and 20ft, 
Sin, long? Ans. 477|^ft. 

48. How many clapboards would be required to cover an 
area of 1376 aq, ft., the clapboards being 4ft. long, and laid 
with 4 inches to the weather ? Ans. 1032. 

49. A cellar is to bo made 40ft. long, and 25ft. wide. 
How many squares of earth must be removed, the depths 
at sis dilFerent points being 8ft., 7ft. 6in,, 7ft. 3in., 8ft, 4in., 
8ft. gin,, and 5ft. 2in.?'' Am. B4:^ squares, 

50. At what temperature is the mercury as many degrees 
above zero of Fahreaheit, as it is below zero of Eeaumur ? 
[See Es, 11.] Am. m^. 

51. What is the weight of a stone wall, the solid con- 
tents being 2760 c. ft,, and the specific gravity 2500 ? 

Ans. 4312501b. 

' Tlie momentum of a body is determined by multiplying llie weight 
by the velocity. The velocity oflightia ISSOOOmilesper second. Such 
consideralions are supposed to prove that light is wilhout weight. 

'' Assume bs the true depth of the cellar, the average of Iho six 
meaetired depths. 
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52. Wishing to estimate the ooutents of an irregiilai- pile 
of wood, I take the dimensions in several places, and find that 
the average length ia 84ft. 6in., the avei'age breadth 27ft. 
4in., and the average height 2ft. Sin. If it were piled regu- 
larly, I judge that it would occupy only ^ of the space that 
it now docs. Heqiured its estiniat«d contents. 

Ans. 11 corda 6J c. ft. 

53. How many cuhio feet in a stack of hay, which is 
estimated to be equivalent to a cylinder 12ft. in diameter 
and 15ft, high ? Ans. 1696 0- ft. 

54. What must he the area of a roof that would fill a 
cistern holding 40 hogsheads, with a fall of i inch of rain, 
the roof heing of a true pifeh ? 

The roof teing of a true pitch, the area of the roof will he IJ 
times the area of the building, hut ihe water that falls upon it 
will be the same ae if the roof were flat. 

Ans. 24255 sq. ft. 

55. A chronometer usually vibrates 4 times in a second. 
IIow much must the length of each vibration be increased^ 
in order that it may lose 1 second per day ? 

5G. The area of a cistern is 38J sq. ft. How many 
gallons wonid fill it to the depth of 1ft, ? 

Am. 288 gallons. 

57. If a package of sugar weighs 6 lb. 2oz. in one scalo 
of a balance, and 8 lb. in the other, what is its tme weight ? 

Am. 71b.' 

58. A man performed a journey of 135 miles, going twice 
as far the second day as on the fii'st, and three times as far the 
third day as on the second. How far did he travel each day ? 

» The irue weight of any body may be found by a false balance, by 
weighing the body in eocii scale, and taking the mean proportional 
between the two weights. It may also be oblained by first balancing 
the body with shot or some olber article, and then removing the body 
and pkcing weights in ilie scale lill che equilibrium is realored. 
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59. A., B. and 0. entered into partnership, contributing 
in tlie whole, $4833, B. paid twiee as much as A., and 
0. paid twice as much as A. aad B How much, did each 
coatribute f 

60. Iti a certain school of 70 si,hohjs, thieP times as ray.ny 
stad.j Arithmetic as study Latm, and twiLC is many learn 
to read, as studj Arithmetic. How many are there in each 
study ? 

61. What degree of temperature would he indicated in 
the same manner on the aeales of Fahrenheit and Delisle ? 
[See Ex. 11.] Ajis. -1060". 

62. An estate of $7000 was so divided that the widow 
received $500 more than the daughter, and the son fllOO 
more than the widow. What was tlie share of each? 

63. Divide the number 97 into four such parts that the 
second may be twice the first, the third 7 more than the 
second, and the fourth 18 more than the first. 

64. A thief travels at the rate of 6 miles an hour, and 
after he has been absent 5i hours, a constable starts in pur- 
suit, at the rate of 9 miles an hour. In what time will the 
thief be overtaken ? 

65. A man when he was married, was three times as old 
as his wife, but after they bad lived together 15 yeai-s, he 
was only twice as old. How old was each at the time of 
marriage? Am. 45 years; 15 years. 

66. At a certain election, the successful candidate had 
163 votes more than his opponent, and the whole number 
of votes polled was 1125. How many did each receive ? 

67. What sum of money will yield 3123,50 in 2 years, 
at 5 per cent, simple interest 7 

68. A gentleman distributed $1,95 among 3 beggars, 
giving the second 25 cents more thau the first, and the 



Hosted by Google 



§60.] MISCELLAXEOUS EXAMPLES. 205 

third twice as mueli as the second. How much did each 

69. Iffrom three times a certain number 17 be subtracted, 
the remainder will be 112. Wtat is the number ? 

70. At what temperature is the mereurj aa many degrees 
below zero of Pelisle, aa it is above zero of Keaumur ? — 
of Celsius ?— of ■ Fahrenheit ? [See Es. 11.] 

Ans. 52/j»; 60°; S6j\°. 
71- A merchant owes two of his creditors SI575, and he 
owes the second but | as much as the first. What is the 
amount of each debt ? 

72. In a certain school ^ *he boys learn to read, J leara 
to write, -^ learn Algebra, ^j learn drawing, and the remain- 
ing 4 study Laiin. How many are there in the school ? 

73. One-third of a certain pole is painted green, and f 
of it is painted white, the remainder, which is 8 feet, being 
in the ground. What is the length of the pole ? 

74. A man going to market, was met by another, who 
said ; " Good morrow, neighbor, with yoar hundred geese." 
He replied : " I haYe not a hundred ; but if I had as many 
more, and half as many more, and two geese and a half 
besides, I should have a hundred." How many had he ? 

75. A man bought 38 pounds of coffee and 95 pounds of 
sugar ; he gave 2 cents per lb. more for the coffee than for 
the sugar, and the sugar cost twice as much as the coffee. 
What was the price of each per pound ? 

Ans. Sugar Sots. ; coffee lOets. 

76. If 4 men can saw 15 cords of oak in the same time 
that 5 men saw 14 cords of hiokoiy, and if 3 men saw IS 
cords of hickory in 3 days, by working 9 hours a day, how 
many hours a day must 7 men work, to saw 84 cords of oak 
in 6 days? Ans. 6^| hours. 

77. There are two such numbers, that if 21 be added to 
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the firatj the aum will be 5 times the second, and if 21 he 
added to the second, the sum will he 3 times the first, 
Wliat are the numbers ? 

251 is the difference Ijetween J of tie first, and 8 times the 
firat The firat, iierefore, is 9, and the second Q. 

7S. Two stages are travelling towards eaeh other, one at 
the rate of 5^ miles an hour, the other 6J miles an hour. In 
what time will they meet if they are now 38f miles apart i" 
Ans. 3^H£ hours. 

79. Two men start from the same place and travel in 
opposite directions, one at the rate of 4J miles an hour, and 
the other 5^ miles an hour. In what time will they he 100 
miles apai-t ? Am. 10^^ hours. 

80. With what velocity must a battering ram, weighing 
2000 !b., be moved, to have the same momentum as a cannon 
ball, weigiiing 201b. and moving 1200ft. per second? 

Am. 12ft. per second. 

81. There is a number to which if j, |, |, and | of itself 
be added, the sum will be | of 8J less than 16. What is 

Ane. 3-'|ii. 



'iffj- 

82. If A. ean do J of a piece of work in 5 days, B. can 
do i of it in 4 days, and C. can do J of it in 2 days, in 
what time will they all do | of it by working together F 

4«s "i di^s 

83. There are two men of equ J ages b t f one wis 5 J 
years older, and the other 9J ears yo n^^ei the f rmer 
would be twice as old as the lat er Be j e 1 th r ages 

4 Hji 

84. If a man can do -f^ of a p eee of WO k n 3 diva and 
a boy ean do | of it in 5 days how 1 g w II t take then 
both to do the whole ? 4 w 'tv>^ d j 

85. A hare starts 5 rods befoie a greyhound, and runs at 
the rate of 12 miles an hour. After running 48 seconds. 
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the hound starts in pursuit, and runs 20 miles an hour. In 
what time will the hare be overtaken ? 

Am. Ira. lO^ij sec. 

86. If 300 tiles that ate 9in. long and Gin. wide, will 
pave a court-yard, how many tiles would he required that 
are 6in. long and 4in. wide ? Ans. 675 tiles. 

87. How many men will build a wall 240yd. long, 6ft. 
high, and 3ft. thick, in 8 days of 9 hours, if 7 men can 
build a wall 40yd. long, 4ft. high, and 2ft. thick, in 32 days 
of 7 hours? Ans. 294 men. 

8S. A wall which is to be built to the height of 27 feet, 
haa been raised 9 feet ia 6 days, by 12 men woiking 13 
houre a day. How many men must be employed to hmsh 
it in 2 days, working only 12 hours a diy? 

Am 78 m&n 

89. Amsterdam ezchanges with London, at 34 si,hilhngs 
4 pfennings per £, and with Lisbon it '>fi pfennings for 
400 reas. What is the arbitrated exchange between Lon- 
don and Lisbon, by way of Amsterdam f 

Am. £l = 2ffl942f 

90. Find the number of vibrations in one second, of each 
of the rays of light, the velocity of light being 192000 miles 
per second," and the loagths of the waves being, for red light, 
.0000256 of an inch. 

For orange . . .0000240 1 For blue . . .0000196 
" yeUow . . .0000227 " indigo . . .0000185 
" green . . .0000211 | " violet . . .0000174^ 
Am. Eed, 475200000000000 vibrations. 
Violet, 699144827586207 " 

&i. &C. &C. 

91. The force available for mechanical pui-poses in an adult 
man, is reckoned, in mechanics, equal to ^ of Ms own weight. 
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wliieh lie can move during 8 hours, with a velocity of 23ft. 
per second.' What is the momentum'' for the day's work 
of a man who weiglis 160 lb. ? Am. 2304000. 



XV. THE COUNTING-HOUSE. 
©1. Percentage. 

1. The term per cent, is an ahbreyiation of tha Latin pe!" 
centum, which signifies bt/ the hundred. Any number of 
per cent, of a quantity is therefore equivalent to as many 
hundredths of that quantity. Thus 7 per cent, is .07; 44 
per cent, is .04* or .045 ; 18J per cent, is .18| or .1875. 

2. Per cent, should not be eonfotinded with any of the 
denominations of Federal Money. Thus, 6 per oent. is not 
6 cents, or 6 dollars, but simply j^jj. 6 per cent, of 125 
dollars, is ygp of $125 = S7.50; but 6 per cent, of 125 
apples is 7.50, or 7i apples, and 6 per oent. of 125 Ih. is 
71b. 8oz. 

3. Any fraction may be reduced to per cent., either by 
reducing it to a decimal, and stopping the decimal at hun- 
dredths' place, or hy multiplying the fraction by 100. Thus 
■^^ reduced to a decimal, gives .461, or 46f per oent. ; the 
same fraction reduced to hundredths by multiplying hy 100, 
gives ''-^^ himdredths, or y^ per cent., or 46f per oent. 

4. To determine the value of any quantity when there is 
a specified gain or loss per cent., we may add or subtract 
the given percentage from |gg or 1. Thus, if stock is sold 

» Liel,ig. 

" The momentum is oblnincd by in uUip lying the weight by the 
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at 25 per cent, advance, it is sold for -j-|g, or 1.25 times its 
par value; if goods are sold at a loss of 18 per oent., they 
are sold for -J'jf'g of their cost. 

(b3. PansLEMa in Percentage. 
I T j dthej nor fois per ce t 

Mike the ^i los<( the numerator and the prime cost 
th lenim uator of i friction ind nmltjly the resulting 
fitctonljy 100 [bee &ect 61 3 ] 

n To fin I what pe eiitage mnat be ga nad on the '«ell ng pr ce 
to jield any desired profit per cent, on the oost. 

Divide the desired percentage of gain, by 100 plus that per- 
centage, and reduce the qaolient to hundredths. 

b. To find the percentage of profit on the cost of merchanilise, 
the pefcentage gained on the Belling price being linown. 

Divide ihe percentage gained on tbe Belling price by 100 minus 
that percentage, and i-educe the quotient to hundredUis. 

II. To determiiie the value of a quantity, wlisn the 
value of any percentage is knoivn. 

Divide by the percentage expressed decimally. 

EsAMPi^, — If 2500 is 16 per cent, of a certain number, what 
is that oumber? Since .16 o/a number = . 16 (iVsestliat number, 
2500 mnst be .16 times the number sought. The answer, there- 
fore, is 2500 -i- .16 = 15625. 

a. To find the amount irhioh should be added to an insurance, 
to recover the amonnt of premium paid. 

Divide the premium by the difference between the rate and 100 

III. 25) find ike remdt that any quantity will yield in 
percentage. 

Multiply the quantity by the result that one will yield. 

a. To find the interest, or the amount, of any principal for any 
^ven time. 

Find tlie interest, or ti.e amount, of obb dollar for the given 
lime, and multiply by the number of dollars in the given princi- 
pal. This rule will hold good, both for simple and compound 
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To find tlie interest of $1 for any giyen dme: To ^ as many 
cents as tliere are montka, zM J as many mills as theie are 
remaining days, and the amount will be the interest at 6 per 
cent. For any otJier rate, take such part of the interest at 6 per 
ceut^ as may be requisite. 

Example, — What is tie interest of §287.75 for 3y. 7mo. 23dy., 
at 51 per cent,! The interest of $1 at G per cent. = J of iSeta. 
+ J of 23 mills, or S.218g, At 5^ per cent, it will he 5j sixths, 
or jj aa much, or {J x H"'- "^^^ interest of $287,75 = 
S287.75 xHX "^1-^ =557.72. 

b. To find the selling price, to make any proposed gain or loss 
par cent. 

Multiply the prime cost hy 1 wifh the pereeatage added which 
Is to be gained, or the percentage subtracted which is to be lost. 

c. To reduce Sterling to Federal Money. 

Multiply the par yalne of £1, (S V') *? ^ + ^"^^ premium. The 
product will be the exchange value of £1. 

Multiply the exchange -ralue of £1, by the number of pounds. 

IV. To find ike quantity that will yield any given 

result in percentage. 

Divide by the result that one would yield. 

Example.— What principal -will amount to 5^00, in 2y. 6mo,, 

at 5 per cent! SI would amount to SI.125, and 500-^1-125 = 

a. To reduce Federal to Sterling Money. 
Divide by the exchange value of £1. 

b. To find the face of a note to be discounted at bajit, in order 
to obtain any required sum. 

Divide the sum required, hy the amount thnt would be received 
hy disoonuting $\. The quotient will be the number of dollars 
for which the note should be drawn. 

c. To find the amount that a factor canlay out of a sum intrusted 
to him, and reserve a specified percentage for his commission. 

Divide the sum intrusted to him, by 1 + the percentage which 
is allowed for his commission. 

d. To find the prime cost, when the selling price and the gain 
or loss per cent, are known. 

Divide the selling price by the value of 1 with the proposed gaiu 
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e. To find the selling price so as to allow a (lisconiit for caah, 
and gajo any proposed rate per cent. 

Multiply tlie prime cost by 1 -|- the proposed gain per cent., 
and divide bj 1 — the proposed discount par cent. 

/. The gain or loss per cent, at any given price heing knonn, to 
find the gain or loss per cent at any proposid price. 

Multiply the percentage of the prime cost -which corresponds 
to tie giiim price, by the proposed price, and divide by the giiieit 
price. The qnoiient, (reduced to himttredtha,) ■will be the percent- 
age of the prime cost which corresponds to the proposed price. 
The difference between this percentage and 100 per cent., will be 
the gain or loss per cent. 

63. Examples in Pekcentage. 

A. Examples iliuBtrating §61. 

1. FiDd 25 per cent, of 513.50; 7J per cent, of 2owt. 
Sqr. l2Ib. ; 163 per cent, of 252 miles; i.% per cent, of 
£60; 135 per cent, of lOmo. 

2. How many per cent, are equivalent to ^; to | ; 2; {^j 

3. What part of tte original value is stock wortL, when 
it is 15i pet cent, below par ? When it is at a premiimi of 
8J per cent. ? When it is at a discount of 12J per cent.? 

4. How much was received for a farm, bought for 11350, 
and sold at aa advance of 33^- per cent. ? Ans. $1800. 

B. Esamplea under Problem I. 5 S2. 

5. How nmch per cent, was lost on flour, which was 
bought at $5, and sold at M.62i per barrel ? 

Ans. 7 J per cent. 

6. What percentage must a merohant gain on the total 
amount of bis sales, to be equivalent to a gain of 10 per 
cent, on the cost ? Am. S^'j- per cent. 

7. A tradesman finds that his profits on a year's business 
amount to 161 per cent, of the sales. What percentage of 
the cost has he gained? Ans. 20 per cent 
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C. Eiamples under Problem H. g 62. 

8. Twenty-sevea and a half is 18 per cent, of wliat mim- 
IjDi'? Ans. 152^. 

9. Wliat STim should be insured to cover the amount 
paid for premium and policy, if I wish to insure $1800 on 
merohaudise, at a premium of f per cent., the charge for 
the polioj being $1 ? Ans. $1814.61. 

D, Eiamples nnder Prohlera HI. g 62. 

10. Find the interest of £27 7s- 6d. for ly. 7mo. 18dy. 
at 5 per cent. Ans. £2 is. SJd. 

11. At what price should I sell broadcloth, which cost 
$3i per yd., in order to gain 11^- per cent. ? 

Ans. 8S3.75. 

12. At 9 J per cent, preminiii, what is the value in U. S, 
ouwenoy, of £21 13a. ? Ans. $1S4.56. 

E. Esamplea under Problem IV. ^ 62. 

13. What principal, at 7 per cent, compound interest, 
would yield an interest of $500 every third year? 

A^is. f2221.80. 

14. At 9 per cent, premium, what will be the value in 
English money, of a Bill of Exchange for $1250.25? 

Am. £258 Is. 7d. 

15. Required the face of a note at 90 days, to yield $500 
when discounted at bank. Ans. 5507.87. 

16. A factor receives 5 per cent. conimiBsion on the 
amount that he purchases. If I send him 11000, how much 
can he lay out, after reserving enough to pay his own com- 
mission? Ans. I952.S8. 

17- If I gain 15 per cent, by selling land at 8402.50 per 
acre, what did the land cost per acre? Ans. $350. 

18. At what price must I sell molasses that cost 25et3. 
per gallon, in order to gain 10 per cent., after discounting 
5 per cent, for cash ? Ans. $.28-}^ per gallon. 
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19. K 12i per cent, is gained by selling a, house foi 
$3825, wha,t percentage would be gained or lost by selling 
it for 13230 ? Ans. 5 per cent. lost. 

F. Miscellaoieoua Eiamples. 

20. A bill of scoda is purchased on 6 months credit, amount- 
ing to 8175.75. How touch shoidd be paid in cash, at the 
time of purchase, if the buyeT is allowed 5 per cent, for 
his money ? Ans. 8167.38. 

21. At what rate, simple interest will any principal be 
doubled in 12y. 6nio. ? 

22. In what time will 12700 aaioun' (o ?J1j2, at l3 per 
cent, simple interest ? 

23. What sum of money at 6per ceni cfimp"und interest, 
wiU amount to $2750, in 3y. 6mo. ? Ans $2241 70. 

24. If a merchant receives hja usual profii, by selling a 
quantity of sugar for i£46 5s., how iiniL.h musi he ruse the 
price, in orfer to allow a discount of 7J pei :'i,nt ' 

An" £3 15s. 

64. Percentaoe on Steeling Monty 
In computing interest or discount on Bngliih. money, 
for any length of time less than a year, it is f ustomary to 
omit the shillings and pence in the principal, when they are 
less than ten shiUings; but if they amount to ten shilling 
or more, they are considered as another pound. 

If it is desired to compute the percentage exactly, it may 
be done either by reducing the shillings and pence to the 
fraction or decimal of a pound,' or by multiplying 1 per 

' Shillings, pence, and forlhinga may be reduced lo the decimal of a 
pound by inspection, os follows : — Multiply the tiumber of shillings ly 
5, and call the prodwt hundredlka. Meduce the pence and farthings to 
farthings, increaiing ih^r n-umher by 1, loies it exceeds 12, and by 3, 
vihrn it exceeds 36, and call the result thouiandths. The sum of these 
two val-aes will be the decimal regjiired. 

To reduce the decimal of a pound to shillings, pence and farlliings, 
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cent, of eaoh denomination, by the number of per cent, 
required. The latter method ie generally the readiest. 



EXAMPLE ILitrSXRAIINO BACH 

Find 3i per cent, of ^£480 10s. 3d. 



IS,rst Method. 
10a. 3d. = .5125£ 

480.5125 
.035 


Second Mef/iod. 
lpereent. = £4.80 .10 

2)33.60 .70 
16.80 .35 
20 

16.35 
12 

4.305 
4 

1.220 
Ans. £1Q 16s. 41d. 


d. 
.03 


24025625 
14415375 

16.8179375 
20 


.21 
J05 


16.3587500 
12 




4.30500 

4 

1.220 

Am. £16 16s. 4id. 





The legal rate of interest in England is 5 per cent. For 
computing interest at this rate, the following rules are con- 
venient. In each case, the principal is supposed to be 
expressed in pounds, and parts of a pound. 

1. Multiply the principal by the number of years, and 
the product wiU be the interest in shillings. 

2. Multiply the principal by tfie number of months, and 
the product will be tlie interest in pence. 

3. Multiply the principal by the numberof days, and divide 
the product by 30 ; the quotieat will be the interest in pence. 

For any other rate than 5 per cent., fii'st compute the 

Ididtiply the Jtumber of tenths by 3, and the product will he ahillinga. 
From, the remaindi:f af (Ae decimal sublract J^j of itself, aitd the figures 
which stand in the hundredths' and thousandths' places aill he farthings. 
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interest at 5 per cent., and multiply the result by ,2 x tte 
number of per cent. For 3 per cent,, muitiplj by .6; for 
4J per cent., multiply by .9 ; &c. &c. 

EXAMPLES. 

1. What is the interest of ^87 lOs. 8d., from Mnrcli 
4th, to Deo. 17, at 6 per cent.? 

Mercantile Am. £23 Os, 4id. 
Correct Am. £22 19s. lid. 

2. What per cent, is gained by selling, at £.\ 10s., velvet 
that cost i£l 2s. 6d., per yard 1 Am, SSJ per cent. 

3. How much was received for 25 shares of stock, sold 
at a premium of 8J per cent., the par value being £50 per 
share ? Am. £1359 7s. 6d, 

4. What was the interest of six India Bonds, of £100 
each, at 3i per cent., calculating from Sept. 30, 1849; the 
Bonds having been sold Jan, 15, 1850 ? 

Am. £6 2s. U. 

5. What amount of 4 per cent, stock, will yield an income 
of £150 per annum? Am. £3750. 

G5. Banking. 
In computing interest at Bank, the time is usually deter- 
mined in days. Wlien the rate is 6 per cent., the interest 
is found by multiplying the prinoipal by as many thousandths 
aa are eijuivalent to the number of days, and dividing tho 
product by 6. Thus the Bank interest of J?175.50, for 63 
days, is $175.50 X .063 -r 6 = $1.84. 

For any other rate than 6 per cent., wo may first compute 
the interest at 6 per cent., and add or subtract such part as 
may be required. For 4 per cent., subtract J of the interest 
atOpereent.; for 4i per cent, subtract i; for 6 per cen*, 
Hubti'a«t J; for 7 per cent, add J, and so on. 
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If 3 note is given, or a Ijill drawn foi' any numlier of 
months, calendar months are always wnderstood. A notfi. 
at 4 months, dated on the Sflth, 30th, or 31st of October, 
would espire on the last day of February, and would he 
legally, due on the 3d of March. The 3d of March is, there- 
fore, a heavy day at bank, as in leap years there are 3 days' 
payments, and in common years 4 days' payments, which 
fall due on that day. If either the 3d or 4th of March, in 

yy P*lpy fll pa'i lyth wllh 

6dj py ffUgd nfl &t lyp 

Th twml ft tgthfmthtlp 

b tw 1 ff t d t Th fi t hy p lb 
t t h h th fh d Im t bly d pt d 

ptig t t t pyll diadTl 

ec d by d t g th n mh ft Id 

mth dh fili^hw ydy 1ft Th 

mode IS adopted nsy mtgh ,d 11 bk 
Thus, from Oct. 27th, 1850, to Marcb 15th, 1853, would 
be, according to the 1st method, 2y. 4mo. 18dy. 
" " " 2d " 2y. 4mo. 16dy. 

From Oct. 31st, 1850, to March 15th, 1853, would he, 
according to the 1st method, 2y. 4mo. 14dy. 
" " " 2d " 2y. 4mo. 15dy. 

Bank discount is the same as Bank interest. If a note 
is discounted at bank, the bank takes off the interest for the 
time the note, has to run, and pays the balance only to the 
holder of the note. 

The number of days which elapse between two ^ven 
dates, may he found as in the following example : 

Required the number of days between March 23d, and 
Sept. 5th. 

We find by ttdcUng the number of days in nil the intervening 
time, tbot Sept. 6th wonld correspond to March 189th, if the 
days were all regarded as belonging to March. Between March 
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28i3, and March 189th, would be 16G dajs, or March has 31 dajs 

23-weeltsand 5 dajB.* Ap"l " ^0 " 

May " 81 " 

If wa wieh to find on what day of the week June "30 " 
any given date will fall, we may prooeed in July " 81 " 
asimilarmannor. Thus, if Maroh23doome8 ^"|^"f," II <! 

on Friday, as there are 28 complete weelis, * 

and5 additional days iDelween March 2Sd and 189 

Sept. 5th, Sept. 5th will fall 5 days after 

Priday, or on Wednesday, 166 dy. 

A note at 80 days, will fall dae in 38 days =4wb. 5d. ; a note 
at 60 days, in. 68 days, ^9wk. ; a note at 00 days, in 93 days, = 
13wk. 2d. ; a note at 120 days, in 12S days, = 17wk. 4d. There- 
fore a 30 days' note heoomes due 5 week days later than the day 
on which it is giyen ; a 60 days' not«, on. the same day of tlie week 
OS the day on which it is given ; a 90 days' note, 2 week days later ; 
a 120 days' note, 4 week days later. It is sometimes important to 
data a note so that it will not mature on Sunday, or on a holi- 
day. This can easily be done by one of the methods above given. 

EXAMPLES. 

1. How nmob would an English merehant receive on, & 
note for ^600 at 4 montlia, diBCouuted at 4 per cent. ? 

Am. £591 16s. 

2. When will a 3 months' note fail due, if dated Aug. 31 ? 
— a note at 8 months, dated June SOth? 



latMo., Jan. . I 5th Mo., May , 120] 9[hMo.,SBpt. 243 

2d Mo., Feb. . 31 6th Mo., June . 151 10th Mo.. Oct. . 273 

3c! Mo., Mar. . 59 7lh Mo., July . 181 lUh Mo,, Nov. 304 

4lhMo.,Apl, . 90 I Sih Mo., Aug. . 312 | ISlh Mo., Dec. . 334 

RULE. 
To the giiien day ofeacJi month, add the tabularnvmher for tlie montli, 

If the two dates are in difereai years, subtract Ike result thus found 
from 365. 

In leap years, add 1 to llie niitaber after the 2Sth of FAraary. 



Hosted by Google 



iil» THE COUNTING-HOUSE. [AllT. XV. 

3. Determine by eaflii method, tlie timo tlmt elapsed 
between July 4th, 1776, and June 2d, 1850 ; hctwcen Aug. 
18, 1820, and Feb. 29, 1848. 

4. How many days were there between Jan. 27, aud June 
16, 1844 ?— between Feb, 20, and Oct 8, 1849 ? 

5. New Tear's day, A. D. 1850, fell on Tuesday. On 
what day of the week was Christmas of the saniG year f 

6. Eequircd the a¥ails'ofa note at 4 months, for $275.50, 
dated Feb. 12th, 1850, and diseounted at a bank is JN^ew 
York, whore the legal rate of interest is 7 per cent. 

Ans. «26S.91. 

66. Paetiai Patments. 

When partial payments are made on mercantile accounts 
which are past due, it is customary to compute interest on 
the whole debt from the time it became due, and on each 
payment from the time it was made, until the time of settle- 
ment, and to deduct the amount of ail the payments, including 
interest, from the amount of the debt and interest. 

The labor of computing interest on each item may be 
avoided, by multiplying the amonnt due at firat, and the bal- 
ance due after each payment, by the number of days that 
they are severally at interest, adding all the products, and 
dividing the amount by 6000. The quotient will be the 
interest at 6 per cent.'' 

Ef: AMPLE FOB iLLUSmATION, 

A dett of 1630.25 bename due MarcJi 15tli, on wliieli tha fol- 
lowing payments were made: April 3d, $170 ; Maj 20, S245.30 ; 
June 17Ui, $87.50. How much was due Sept 6, when the account 
was settled ! 

nfter it is disooHiited. 
le result will be obtained whi cil- 
ia familiar wilk bath 
methods, will hesitate to adopt the latlet. 



Hosted by Google 



L INTEREST. 



March 15, Amount due 
April 8, 1st payment . 

Balance . 
May 20, 2(1 payment . 

Balance . 
June 17, 8d payment . 

Balance . 



460.25 X 47 = 21681.75 
245.30 

2r4,95'x 28= 6018.00 
87.60 

127. 45" X 80 = 10100.00 

6000)49821.10 



Ans. S127.45 + S8.S0 = S135.75. 

The nlvole debt is on interest from MarcJi 15 to April 3, 10 daya. 
The principal la then reduced by a payment, to 5460.25, whicli is 
on interest from April 3 to May 20, 47 days. In like manner we 
find that the 2d balance la on interest 28 daya, and the Sd, 80 days. 
The amoont due at settlement, is the unpaid balance of the debt, 
$127.45, together -nitk the interest, §8.30. 



1. Sold goods to tlie value of 1650.39, to be paid Jan. 
27, 1848. Required the amount due Aug. 19, tlie follow- 
ing payments haying hceu made on account : Feb. 23, $100 ; 
March 15, S150.39 ; Maj 20, $200 ; Jtily 81, $125. 

Am. $86.89. 

2. A Georgia merchant hought goods to the amount of 
1575, and obtained credit tiU Jan. 31, 1849. But being 
unable to pay the whole debt at one time, he remitted $100 
wten it became due, and subsequently paid $75 March 3, 
$100 March 27, $150 April 17, and the balance June 7. 
What was the amount of the last payment, the legal rate 
of interest being 8 per cent. ? Ans. 8158.51. 

&T. Legal iNTiatEST. 

The rate of interest varies in different States of the 

Union. In the examples given in most American works 

on Arithmetic, 6 per cent, is understood, xinless some other 

rate is specified. 
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Ill each, of the >few England States, in New Jersey, 
Pennsylvania, Delaware, Maryland, Virginia, North Caro- 
lina, Tennessee, Kentucky, Ohio, Indiana, Illinois, M^ouri, 
Arkansas, and the Bistrict of Columbia, and on U. S. notes, 
the rate is 6 per cent. In New York, South Carolina, 
Michigan, "VViseonsiu, and Iowa, it is 7 per cent. la 
Georgia, Alabama, Mississippi, Tezas, and Florida, 8 per 
cent. In Lonisiana, 5 per cent., though the bank interest 
is .06, and conventional interest may be as high as .10. In 
Maryland, the interest on tobacco contracts is .08. In Mis- 
sissippi, Missouri, and Ai'kansaa, the interest by agreement 
may be as high as .10, and in lUinois, Wisconsin, and Iowa, 
aa high as .12. 

In the mercantile method of computing interest, com- 
ponnd interest is sometimes charged. But as the conrta do 
not generally allow compound interest, the following rule is 
recommended in computing interest on notes and bonds : 

If any payment exceerh the interest due at the time it is 
made, deduct it Jrom the Amount,' and compute the sitfi- 
sequent interest on the balance. If &m payment is less than 
the interest) deduct it from the Intebest, reserve the excess 
of interest to he added to the succeeding interest, and con- 
tinue the interest on tlie former principal ^ 

• The omount of principal End interest 

'"In oaslidg interest oo nolea bonds &,e upon v h partial 
paymentH have been made, every payment is to be hr^t i\ proptiated 
to keep down the interest ; but the interest is neier alloi ed to form 
a put of the principal, so as to carrj mtelflat 27 M jss K 417 i 1 Dall. 
378. 

" When B partial payment exceeds the amount of mierest duo when 
it ia made, it is correct to compute the interest to the time of the first 
payment, add it to tlie principal, subtract the payment, east interoac 
on the remainder to the time of the second payment, add it to the 
remainder, and subtract the second payment, and in like manner from 
one payment to another, until the lime of judgment. 1 Pick. 194; 
4 Hen. & Munf. 431 ; 8 Strg. & Rawie, 468 ; 2 Wash. C. C. R. 167 ; 
sees Wash. C.C. R. 350; Ibid.37ti. 

" When a partial payment is mnde Ufure the debt is due, it cannot 
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Example fob iLUJSl'HflTioN. 

$1000.0 PhOadcIpliitt, March iih, 1811. 

For value reoeived, I promise to paj Jolm Smith, or order, one 
thousand dollars on demand, 'without defalcation.' 

■WitLiAiu: BiiowN. 
Deecmher 1st, 1841, receiTed $76.00. July 17th, 1842, re- 
ceded iJ15.50. August I8th, 1843, reoeived S30.50. December 
lltii, 1843, reeeiyed $500.00, Janaaiy Sd, 1844, received $150.00. 
What was due on the note, Aug. 18, 1844? 

First principal, on interest from March 4, 1841 . $1000.00 

Interest to Dec. 1, 1841 (8mo. 27dy.) . . . 44.50 

Amoiiut . . $1044.50 

First payment, esoeeding the interest duo , . 7S,00 

Balance for a new principal S69.u0 

Interest from Dec. 1, 1841, to July 17, 1842 

(7mo.l6dj.) . . . 
Second payment, less than interest due . 15,50 

Excesa of interest .... 21,02 

Interest from July 17, 1842, to Aug. 18, 1843 

{18mo. Idy.) S3.18 

Interest due Aug. 18, 1843 . 
Third payment, less than interest due 

Excess of interest 
Interest from Aug. 18, 1843, to Dec. II, 11 



Amotmt due Deo. 11, 1843 
Fourth payment, exceeding the ii 
Balance for a new principal 



18.2() 71. OS 



541.46 



be apportioned, port lo the debt and pact to the interest. Ae if there 
be a bond for one hundred dollars, payable in one year, and at the 
expiration of stx months lifty dollars be paid in. This payment shall 
not be apportioned, part to the principal and part to the interest, but 
at the end of the year interest shall be charged on the whole sum, and 
the obligor shall receive credit for the interest of fifty dollars for six 
months. 1 Dall. 154."— Houiiier'jt Law Diet., vol. 1, p. 717. 

■ The laws of Pennsylvania require the insertion of the words 
" without defnlcalion." In othsr places, they are tisiialiy omitted. 
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New Principal 541.46 

Interest from Pec. 11, 1843, to Jnn, 3, 1844 (23(3y.) 2.07 

Amount due Jan. 3, 1844 543.53 

Fifth payment, exceeding tie interest due . ISO. 00 

Balnnce for a new principal .... 898.&3 

lutercBt from Jan. 8, 1844, to Aug. 18, 1844 (7nio. 15dy.) 14. JG 

Amount due Aug. 18, 1844 .... 3408.29 

EXAMPLES.' 

1. Worcester, July ith, 1840. 
For value reeeivei^, I promise to pay Thomas Jackson, or 

order, six hundred and tMrty-nine dollars, on demand.'' 
$639:00" '^^^'^ Winter. 

Endorsements, Sept. 5, 1840, received S13.25. Jon. 1, 1841, 
veoeived $1.60. Mareli 17, 1841, received $72.00. Oct. 3, 1841, 
received 8^9,50, July 3, 1842, received $9.00. What was due, 
Jan. 1, 1843? Aas. $601.83. 

2. Portland, May 13th, 1841. 
For value received, I promise to pay George Appleton, 

or order, nine hundred dollars, on demand. 



S900.00 



William Mason. 



Endorsements. Aug. 28, 1843, received $175,00. Dec. 18, 

1843, received $10.00. April 18, 1844, received $10.00. May 1, 

1844, received S500.00. What was dae Sept. 13, 1844? 

Ans. $371.11. 

3. New York, Oct. 5th, 1823. 

For value received, I promise to pay Brown & Oliver, or 
order, one thousand dollars on demand. 

moiM •'*'•" *«">""■ 

Endorsements. March 4, 1824, received $100.00. July 27, 
1825, received t50.00. Oct. 25, 1826, received $100.00, April 
■ For~lhe rale^of interest, BeT^EfioT" 
' In Homs of the Sldtes, a note payable on demand, does not draw 
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EQUATION OF 

iociYei $10.00. Deo. 
m tlie note, May IS, 
TSSOf Atis. $532.76. 

4. Charleston, Aug. 18th, 1840. 
For value received, I promise to pay Bathan J. Wilson, 

or order, four hundred and thirty-one dollars in six months, 
with interest afterward. Edivakd Ellis. 

$431.00 

Endorsements. Fg1). 18, 18il, reeeiTed $81,00. Sept, 15, 

1841, received $10.00. Nov. 11, 1841, received $5.00. March 
29, 1842, received SIOO.OO. May 18, 1843, receiyed $200.00. 
Dec, 81, 1843, received $2.50. What was due June 16, 1844? 

Ans. $149.30. 

5, CiEcinnati, Nov. lat, 1841. 
For value received, we promise to pay Samuel Jones, or 

order, seven hundred and seventy-five dollars and fifty cents, 
in two months from date. HENur Thompson & Co. 

«775.50 

EndorBBments. Feb. 27, 1842, receiveci $15.00. August 20, 

1842, racaived $15.00. Dae. 18, 1842, received S15.00. Jan. 1, 
1848, raeeived $16.00. April 1, 1848, received S200.00. Fob. 
19, 1844, received 821.00. IViiat was the balance due Oct. 1, 
1844? Auk. $603.64. 

©8. Equation of Payments. 

The ordinary rule for equation of payments, is founded 
on the supposition that the interest of the money which is 
not paid until after it is due, is equal to the discount of 
that which is paid hefore it is due. This is not strictly 
correct, but it corresponds to the usual method of computing 
discount among merchants. 

The lahor of equating may be abbreviated by disregarding 
the cents if they are less than 50, and counting them as an 
additional dollar if they are more than 50. When the sums 
are all large, the units of dollars may be disregarded in a 
similar manner. 
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To fiad tte equated time for the payment of several debts . 

Multiply each charge by the time which has elapsed from, 
the date of tlie first bill, and divide the sum of the products 
by the sum of the bills. 

To find the equated time for the settlement of an account, 
in which there are both debits and credits : — 

1st, Find the equated time for each side of the accowat. 

2d. Multiply the least side of the account by the time 
between the dales found for each side, and divide the pro- 
duct by the balance of &e account. The quotient will be 
the time betmeen the dale found for tlie larger side of the 
account, o'lid the equated time for the settlement of the 
balance. 

If the date found for the larger amount is the earliest, 
count hack, but if it is the latest, count foiioard from thai 
date. 

ExAMPlB fOR IttUSrK Alios. 

Sequired the time when the balaiice of the following account 



Dr. 


Martin Acre 


s in Account with Simon Gray. Or. 










1819 








June 14 


To Balance 


ttHTr-i 


«» 


Julj 10 


By Casili 


f(i(H 


10 




" Mdee. 






Sept. 16 




4'/,V 




Sept. 22 


" Bill due 




:-i'l 


Not. 18 


" Draft 


HW 




Dec. 18 


Do. 


ai8 


m 


Dec. 20 


" Cash 


275 


00 



875.30 X = d 
619.40 X as = 33"61. 
289.37 X 100 = 23987. 
318. X 187 = 59466. 


600.00 X 26 = 15600. 
427,90 X 91 = 40222. 
330. X 15'i' = 64050. 
275. X 189 = 51975. 


2002,07 122164. 


1662.90 162747.e 


122164.-4-2002,07 = 61. 


162747.60 -=-1852.90= 98. 



Debits due 61 days after Juno 14. Creditsdue 08 dajs after June 14. 
1662.00 X 37 -;- 349.17 = 175, The Ijalaooe -was therefore due 
175 days before tlie date found for the Dr. side, or 114 days before 
June 14, which was Feb, 20. 
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The example may be equateil ns follows, by dia regarding the 
cents and units of dollacs. If the dollars amount to 6 or more, 1 
should be ndded to the nnmber of eagles. 



88 X 0= 
53 X 65 = 3380 
29 X I'X' = 2900 
32 X 187 =5984 

201 12264' 

12264-1-201 = 61. 
1C52.90X 87 -H 349.17: 



175, i 



60 X 25 = 1660 
43 X 94 = 4042 
85 X 157 = 5495 
28 X 189 = 5292 



before. 



Examples fob the Pupix. 

1. When was the balance of the following account due? 

J)r. James Day in Accoimi with William K'nigltt. Or. 





















To Mdse. 


S42i 


20 


Feb. 20 


By Cash 


»7M 


>0 


Mar. 10 










" Mdse. 




HV 


May 18 


" Do. 


284 




July 3 


" Draft 


lOU 


00 



Ans. Nov. 29, 1847. 



2. Find the equated time for the settlement of the fol- 
lowing account : 



18i6 








1846 








Jan. 1 


To Balance 


¥28. 


94 


Jan. 12 


By Cash 


li^Vih 


10 


May 16 


■■ Mdse. 






Apl, 3 


" Mdse. 


mv 


13 


July 5 


" Note 




III 


June 20 




37 


59 


Aug. 30 


■' Mdse. 


894 


bO 











Am. Dec. 21, 1846. 

The average price of a mixture consisting of several 
ingredients, is found in nearly the same manner as the 
average time for the payment of several debts. The method 
of finding the average price, is usually called Medial Alli- 
gation. E'er Esamples, sec Sect, 74. 
15 
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69. ACCOTTNTS CUBKBKT. 

An ACOOTJHT Current contains a statement of the mer- 
cantile transactions of one person with anotter. On the 
Dr. side are placed all the payments made, and the amounts 
of merchandise sold, to the merchant who is famished with 
the account; on the Cr. side are entered all sums received, 
and the amounts of merchaodise purchased from the said 
merchant. 

To iacjiitate the settlement of interest, it is customary to 
place against each sum the number of days that elapse from 
the time that each entry becomes due, until the time of 
rendering the account, and calculate the interest on each 
item. The balance of interest is entered on the side which 
has the greatest amount of interest. 

Example roK Illustration. 
AiboU ^ Clark, Philadelphia, in Acco-anl Outrenl mlk Charltt 



1344 




Dol. CIS, 


No. days. 


Inlercst, 


June 1 

" 13 

" 25 
July 19 
Sept. 1 


To balance due from for- 

To amount due ou note for 
goods 

To90bbl3,flour,otS4.87J 
To balance of interest . 


153.50 

400.00 

275.00 

393.75 

3.28 


92 
80 
44 


2.354 

G.883 
3.11G 
2.887 






$1225.63 


10.412 
8.278 


1344 


Or. 


Del. Cts, 


No.d.y.. 


Iptersal, 


June IQ 

" ao 

July 29 
Sept. 1 


By oasli 

By W!lofAvnoM& Brawn 

Byoash 

By balance to your debit 


280!00 
625.00 

75.53 


77 
63 
34 


4.812. 
2.626 
2.975 

10.412 






81225.53 
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Feb. 16 

" as 

Apl. 13 
May 16 


To balance due from old 

To mercliandise, 
To merchandise, 
To balance of interest, 


91.75 
1G3.50 
219.35 


B...(S.,., 




MaVsO 
May IG 


Cr. 

By cash, 

By balance to new aeet. 


400,00 


No, oEJi^, 


!=,=««. 



Josqih Mason ^ Co., Saint Zoma, in Account Cur- 
rent with TViompson fy Brother, Lexington, 



Jan. 13 


To sheotiniT, 




131.50 


No.oId.p. 


i.i^«. 


Feb. 3 


To duck, 




87.75 






" 85 


To cambric, 




240.00 






Mar. 29 


To sundries, 




300.00 






Apl. I 1 To balance of in 


erest. 








IS41 




Gr. 


JK\ cl, 


rjo,tfj«. 




Jail. 39 


By fars, 




175.00 






Mar. 3 


By bill. 




200.00 






Mar, 18 


By cash, 




380.75 






Apl. 1 1 By balance to ne 


waccl. 









. Henry Cluctham, Nashville, in Account Current 
wnlh George Hapgood Sp Sons, BaUimore. 













Apl. 5 


To amount due Dii note for 


500.00 






May 17 




119.50 










87.35 






.Tune X6 




G3.00 






July 1 


To balance to new acct. 








1 BH 


Gr. 


Ddl Cl 


N Id 


II «. 




By cash, 
By tobacco, 


350,00 








By bill on Alkins& Jones, 


300.00 






July I 


By balance of interest, 
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It IS moie cciiTen eiit to eiitei the pioiluot of eaeli entry 
by the numbei of days, as in ordinaiy Equation of Pay 
mentn, instead of computing the interest on each amount 
By dividing the balance of products h} COOO, we at once 
obtain the balance of inteiest at b pei cent For any other 
rate than b per cent , the result may be in(,rea&ed or 
diminished, as m computing Bink Interest 

EXAMPtE. 
Wilson, Survillkrs ^ Co. m Account Omrent mth James N. Martin, 



As the amount of '^alB'^ m the preceding account is not 
due, Wilson, Suivillieis k Co. should be charged with 
intei'est until it becomes due , therefore the product 2377294 
is added to the amount of the Dr. products. In forming 
tte products, the cents are disregarded, unless they exceed 
50, in -which case the number of dollars is increased by 1- 



1. A. B. in account witli C. D. Debits, 1849, July 3, 
15000 ; July 28, §40 ; Aug. 16, 1800 ; commission and 
charges, &\ on $18000. Credits, 1850, March 2, 89000; 
3Iay 15, S9000. What was the balance of account rendered 
Ja,n. 1, 1850. Am. $10617.89. 
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2. E. F. in acct. with Q-. H. Debits, 1850, Jau. 20, 
$3aOO; Jan. 31, «25; Eeb. 19, liOO; Juae 8, $900; com- 
missioa and charges, 7°lo on 813842.68. Credit, proceeds 
of sales, due Oct. 29, $13842.68. Retjuired the balance 
due July 1. Ans. $7869.86. 

The pupil may solve by this method the esamples given 
on page 225. 

7&. Peaotice. 
la Practice many questiona arise that can bo solved 
more readily than by adopting any of the ordinary rules. 
Many of the operations of business, in which compound 
numbers ai'e eonceraed, may be abbreviated by first finding 
values for the highest denomination, and considering the 
lower denominations as aliqitot parts of the higher.' 

Table or Aliquot Parts, 



Of a dol. 


Ofa£. 


0/asM. 


0} 


am. 


OfacwL 


0/ a year. 


cu. $ 


s. d. S, 


d. 3 




qr. ton 


qr. lb. cat 


m. d. y- 


50 =5 


10 = -I 


6 = 


10 




2 = J 


6 = \ 


333=. 


6 8 = 


i = 


e 


= 1 


1 =i 


4 =■ 


25 = 


5 = 


3 = 


4 


_ 1 


16^ 4 


212 = 


20 = 


4 = 


2 = 


2 


!-i 


14=^ 


16^ = 


8 4 = 


H--: 


2 


--/. 


8 = 3^ 


2 = ;: 


4=: 


2 6 = 


1 =T3 


1 


i-A 


V = ^ 


115= ; 


10 =t'o 




l=TB 


1 




^ = 5^ 


110 = 


H=i\ 


I = A 


^ = S^ 




2-A 




1 ^ = ^\ 


Gi = Ta 


10= jV 


^ = 3^ 


8 


-S 


I 4=Y 


424= ; 


5 =5'g 


8= aV 


9 =1 


12 






T 6 = 


4 =\ 


4= i\ 


g „ a 


16 




918 = 




3-S 


7^=1 


15 


= 1 


2 24=1 


415 = 


■}'t 


2 = tJ 


^i=i 


7 


2=1 


3 12= 4 


716 = 



» When the number of srlieles is 

ets of several denominations, llie 

readily by Compound Maltiplioi 



ery large, and the prict 



When the number of arlicles is iflrge, d h p 
require but few pavls to be talien, the te 1 d 

by Practice. 

When the quantity and price, consigr eaci f I d 

the best mode of solution to by Proportion, by F 
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Similar tables may be made to any required extent, but 
these are sufficient to show their application. 

One of the following rules may be adopted in neai-ly all 
questioHS that admit of abbroTiation by Practice ; 

1. Assume the price at some unit higher than the given, 
price, and tahe aliquot parts of the assumed price for tho 

2. Multiply the price by the integers of tho highest 
denomination, and take aliquot parts for the lower denomi- 
nations. 

In the application of either of these rules, there is great 
room for the exercise of judgment, in determining what parts 
ehould be taken to determine the answer most readily. 

Examples illusthatikg the First 'Rvle. 
1. At 43f cents a yard, what is the price of 87J yards 
of muslin ? 

Tho price at 81 per yd. w ould he 887.50 

at 25ots. = $i 21.875 

at 12J " = J of 8i 10.9375 

at Qi" = i of Si 5.4Q875 

atlsT ^'38^8125^ 

Or, as $0.43| = l/g, the answer might have been obtahied 
by multiplying 187.50 by ^'g. 

2. What is tbe Yaluc of 96J lb. of tea, at 3b. ]03d. 
per lb. 1 
The price at £1 per lb- woul d bo £90 IPs. 

at 3s. 4d. ^^£ 16 1 8 

at 5d. = ^ of Ss. 4d. 2 2J 

at ltd- = |of5d. 10 Of 

at ^d. = J^ of 5d. 4 j 

a.tsZT(m. "£is~~i5n|d. 



Hosted by Google 



§70.] practice. 2sx 

Example foe ili:Ustratinq the Siconb Eule. 
Wliat is the value of llowt. 3qr. 171b. of sugar, at £X 
3s. Gd. per cwt, ? 

£ s. d. 



2qr. 


= icwt. 


1 


3 


6 price of Icwt. 


IBlb. 


= 4wt. 










12 


IS 


6 price of llcwt. 


iqr. 


= i^qr. 




11 

ft 


9 " " . 2qr. 


IJb. = 


jgieib. 




3 


4^ " " . . 16 lb. 
%ll " " . . lib. 




13 


19 


8i"priceof llcwt.3qr.17ib. 



The following rule is probahly as convonieiit as any that 
could be given, for computing interest by Praofioe. 

Multiply 1 per cent, of the principal by i the even num- 
ber of montlis, and if there is an odd month, add 30 to the 
number of days. Divide the days by 6, and multiply ^ 
of 1 per cent, by^ the quotient. If there are any remMning 
days,'' take as many 60ths of 1 per cent. Add the irambera 
so obtained, and their sum will be the interest at 6 per cent. 
Eor any other rate, increase or diminish the result, as in 
the Bank Rule. 

ExAMPLK roil Iliusibation. 

What is tlio interest of $9763.26 for 2jr. Srao, Rdy.! 

1 par cent., or tlie interest 
te 2 „..«,., 1. S97.e825. jX"8". ""I. 

Muitiplying bj 16, we obtain — 

the interest for 2yr.8mo. Tlie S8S.7950 

imo. remaining, added to the .^ ^ ^^ ^^^^ ^ll;^l^ 

Sdays, gives 88 days, in whioli 2dy. is -> of 2mo. 8.2544 

6 is oontained 6 times, witli 2 

remainder. As tie interest $1623.0539 

• The fraction is |^, but ss nothing is reclioned less than kd,, it }a 
called i. 

>• When the rem; 
quotient by 1, and c 



aiiider 10, taking J^ or J of 1 per e( 
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for 6 days is .1 of 1 per cent., or S9.763+, the iutereat for 86 days 
ia 6 times ag macb. The two" remaining daya are -^ of 60 days, 
we therefore add -^jj of 597.63-1-. 

There are a Toriety of other contractions tliat may frequently 
bo adopted in practice. A few are gisen below, which will often 
bo foimd useful. 

(1.) When the mnltiplier consista of any number of 9's. incveose 
it by 1, and aabtract the multiplicand from the product. Thna, 
18^73x9999=181730000—18473 = 184711527. 

(2.) To multiply by 5, divide the multiplicand by .2. Thus, 
187 X 5 = 187 -^ .2 = 935. To ditide by B, mnlUply the diYidend 
by .2. 

(8.) To multiply by 25, divide the multiplicand by .04. Thus, 
1289 X 25 = 1289-^.04 = 82225. To divide by 25, multiply the 
dividend by .04. 

(4.) To multiply by 75, multiply by 100, and subtract J- of the 
product. Thua, 18645 X 75 = 1864500 — 466125 = 1898875. To 
divide by 75, divide by 100, and add i of the quotient. 

(5.) To multiply by 125, divide the multiplicand by .008. Thus, 
1041 xl25= 1641-1. .008 = 205125. To divide by 125, mnltiply 
the dividend by .008. 

(6.) To multiply by 875, divide by .008, and multiply the quo- 
tient by 3. Thus, 294x870 = 294-^.008x3-110250. To 
divide by 375, multiply by .008 and divide by 3. 

(7.) To multiply by 625, divide the multiplicand by .0016. 
Thna, 4812x626=4812-^.0016 = 3007500. To divide by 625, 
multiply the dividend by .0016, 

(8.) To multiply by 875, multiply by 1000, and subtract^ of tlia 
product. Thoa, 735 X 875-- 785000 — 91875= 648125. To di- 
vide by 875, divide by 1000 and add ^ of the quotient. 

(9.) To multiply by any nomber within 12 of 100, lOOO, &c., 
annex to the mnltiplicand as many zeros as there are figures in 
the multiplier, and subtract as many times the multiplicand as are 
equivalent to the esoess of 100, 1000, &c., over the multiplier. 
Thaa, 2479ex 99989 = 2479600000~(11 X 24796) = 2479327244. 

(10.) To square a number ending in 6, multiply the number of 
tens hy one more than itself, and place 25 at the right of the 
product, Thua, 3 X4 = 12, and 35x35 = 1225; 12X18 = 156, 
and 125X125 =-15625; 6 X 7=42, and 65 x 65 = 4225. 
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(H.) When, tjie tens in two nmnbera are alike, and the aura of 
tlie units ia 10, to obtain the product multiply the number of tens 
by one move than iUelf for the hundreds, imd place the product 
of the units at tlie right of this product, for the teas and units. 
Thus, 4 X5 = 30, and 48 X47 = 2021 ; 42 x48 = 20I6; 44 X 49 
= 2024; 7 X 8 = 66, and 72 X 78 = 5616; 71 X 70 = 5609, &e. 

(12.) The sum of two numbers multiplietl by their difference, is 
equal to tbe difference of their squares. Hence we may readily 
find the product of two numbers, one of wliich is as much above 
as the other is below, a certain number of tens. Thus, 87 X 73 
= (80 + 7) X (80 — TJ^SO" — 7^=6400 — 49 = 6351. 

(IB.) To square any number between 50 and 60, add the nuita 
of tie giren number to 25 for the hundreds, and annex the square 
of the unita for the tens and units. Thus, for the square of 51 ; 
■25 + 1=26 kandreds, and 1 X 1=1; heuee 51 X 51 = 2601. In 
like manner 53 X 53 = 2809 ; 59 X S9 = 3481. 

(14.) When one figure of the multiplier is an aliquot part of one 
or more of the remaining figures, the work may be abbreviated 
lis in the following example ; — 

Multiply 489.187 by 7261.8. 



once that 18 


489,137 
7261.8 


is a multiple 




of 6. and 72 


2934822 =prod. by 6. 


is a multiple 


8804466 =iproif. by 3 X 6 =prod. by 18. 


ofl8. There- 


3521786i =prod. by 4 X 18 = prod. by 72. 


fore, multi- 


3552016.0666 


plying first 




by 6, we take 3 i 


times the product for the product by 18, and 4 



times the product by 18, for the product by 72. 

(15.) In the ordinary mode of determining the greatest common 
diTisor of two nnntbers, any prime factor or square number, con- 
twned in one numher but not in the other, or amy prime factor or 
squaJ-e number in a remainder that is not in the preceding divisor, 
may be rejected, and the work thus abbreviated. For example, 
let the greatest common measure of 689 and 2279 be required. 
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234 THE COUNTINO-IIOL'SE, 

Here tte square number 4 ia a 
factor of 2ia, ana not of 689. We 
therefore dJTide 212 by i, and im- 
mediately obtain the greatest com- 
mon measure. In the application 
of tliia principle to tlie reduction of 
fractions, we observe that 53 diTidea 
eS9 18 times, and it divides 212, 4 
times. It therefore divides 3 X ^89 
-1-212 or 2279, 3 x l3 + i or 43 



G. 0. Meas. 53 ) 689 ( 13 



Neither 2 nor 53 being factors of 457, 
tho fraction is alruady in its lowest terms. 



Bfldnce ||^ 
457 ) 563 ( 1 



1. Find the cost of 151b. lOoz. of tea, at $.37i per lb.; 
at 5.25; at 5.311; atl.43f; at 1.50; at 5.56*; at8.66J; 
at $.87*. 

2. What ia the price of 891jds. of broadclotli, at §4.75 
per yd. ? Ans. U26.m. 

3. What 13 the value of 49A. 3R. 15r. of land, at |125 
per acre? Ans. 16230.47. 

4. What is the value of 96yda. 3qr. 3na. of broadcloth, 
at £1 2s. 6d. per yard? Am. £109 Is. lid. 

5. What will 17T. llcwt. 2qr. 211b. of iron cost, at 
$19.76 per ton? Am. 3S347.29. 

6. What is the cost of 163A. 2R. 25r, of land, at 615.75 
per acre? Ans. 32577.59. 

7. What ia the valne of 364yda. 3qr. Ina. of sheeting, 
at 12icts. a yard ? Aits. $45.60. 

8. Bought 76bu. Spk. of potatoes, at 37^cts. a bushel; 
191)11. 2ph. of wheat, at 81,10 a bushel; 37bu. Ipk. of 
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barley, at S2Jcts. a bushel; and lOT. ISowt. of hay, at 
S16.00 a ton. What was the amount of the whole? 

Am. f245.51. 

9. What is the intei-est of 12375 for 5yr. llmo, 23cly., at 
.055' per year? Ans. 8781.21. 

10. What is the interest of 84814.25 for 3jr. 7too. 14dy., 
at .06 per year? At ,075 per yeai-? 

Ans. 11046,297; 11307.87. 

11. Multiply 576.3 by 99; by 999000. 

12. Multiply 7.894 by 5; by 25; by 7500. 

13. Multiply 48.302 by 1250; by 375000. 

14. Divide 1879.4 by 5; by 250; by 75. 

15. Divide 4449.17 by 125; by 375. 

16. Multiply 3.0872 by 525125, by adding three partial 
products. 

17. Multiply 41909 by 999625125, in the most eapedi- 

18. Multiply 89443 by 625; by 875. 

19. Divide 141.982 by 625; by 875. 

20. Multiply 89443 by 625875. 

21. Multiply 283172 by 9992 ; by 991, 

22. What is the square of 15 F of 85? of 115? 

23. What is the product of 73 X 77? 12 X 18 ? 44 X 
46? 

24. What ia the product of 81 X 89 F 75 X 75 ? 34 x 
36? 

25. What is the product of 16 X 24? 19 X 21? 35 X 
45? 89x71? 67x53? 78x82? 96 x 84? 113 x 107? 
112 X 128 ? 

26. What ia the square of 58 ? of 56 ? 52 f 55 ? 57 ? 
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27. Find the greatest common divisor of 804 and S38 ; 
of 741 and 1083; of 1343 and 1817. 

28. Keduee each of tlie following fractions to its lowest 
terms : |?J, ^^^, g|?, \m> iWi- 

29. Multiply 476384 by 9995125625. 

SO. Keciuired the interest of $1729.50 for Syr. 7rao. 16dy., 
at 7 per cent. 

yt. Cause and Effect. 

In all questions which can be solved hy ratio or propor- 
tion, if the multiplying tenns are written in one column, 
and the dividing terms in another, the factors common to 
both columns may he cancelled, and the answer obtained hy 
dividing the product of the remaining factors in the column 
of multiplii'i'* by the pro li ct of th em inino- factors in the 
column of divis ri 

Tht, terms of a proportion may he distin^ished into 
cattses xn.\efcctb and the alternate jroducts ot either cause 
by the other effpot ire equal For esam] le if 8 men build 
6 rods of wall m a diy 4 men will 1 1 lid 3 rods in the 
same f me '^tit n^ the proportion we lii\e 

"6 4 6 8 



The pioduct of the extiemc), md thp jnodiitt of the 
means, give ub the product of each cjuae by the effect of 
the other cd,uae If then we wnte each effect opposite to 
its cause otu multiplieis tnd divisois wiU he obtained with- 
out difficultj 

Men, inim'il'j, ind times, -irp oMdently causes, heoauso 
the increase of either of them, will inorease the effect 
produced. 
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In questiona of freiglit, we may regard disfancea and bulk 
as causes, producing money for their effect. 

The principal of a sum of money at interest, is a cause, 
and the interest is au effect. 

A little practice will give great facility in distinguishing 
between causes and effects, in all cases of common occur- 
rence, and by acquiring readiness in making this distinction, 
a vast amount of labor may be saved. 

In arranging the terms according to this rule, whea we 
reach the required term, or term, of demand, its place may 
be supplied with a daah. Then, as the product of 11 tb 
factoid on each side must be equal, the missing t m n y 
be found by cancelling, and dividiug the product t all th 
numbers on the side opposite to the dasb, by tb p odu t 
of all the numbers oa the side in which the dash lud d 

ExmPLES fOa Illustqai^on. 

1. If 18 men, in 6 days of 8 hours, build a waU 150 feet long, 

' feet wide and i feet hi^h in how many days of 12 hours will 

Im b Id 11 OU t! g 31 wd d 6 feet high? 



g daj ^ — days. 
^^ hours 



w w t 18 m n 6 i y f 
h ucs nt tl ff 

wh h a w 11 150ft 1 nfe 2ft 1 ne i# i U0 long, 

ml d4f U5 n i. p -„j*' ^widl 

posite side. Opposite to each of in high 'S ^ < ^ high, 
these terms, «e write -days 12 — ~ 9 'days ^^sT 

honra, 2i men, a,a cause, and 200 '' 

long, 3 wide, 6 high, as effect. 

Cancelling the lilte factors, we have but 3 X ^ o° ^^^ ^^« "^ **'« 
multipliers, and 1 on that of the di-yiaors. 3 X 8 .4- 1 is therefore 
the missing term, or number of days required. If either term 
were fi-aetional, the denominator, representing n diTisor, should 
he transposed to tJie opposite side. By proceeding in this man- 
ner, a statement may be made as soon as the question can be 
proposed, 

2. If S27a ^"y 4f yards of eloth, that ia ^yd. wide, how 
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many yards of like quality, that is |j(J. wide, may be bouglit for 



Bedaciug the mixed numbers 
to improper fractions, we trans- 
11060 the denommatoi 8, wiiting 
(hem. abo^e the oiuses, — then 
cancel and diTide as before. 
Ans. ig = l^yd. 

Examples fob, the Putil. 
V many men in 18 inontts, will build a 
can build ia 16 months ? ' 



- 4| 



1. He 
108 men 



8 

4 




w 


« 


1* 


r 



rail tliiit 



N. B. The effect in this e: 

2. How many bushels of meal will serve 54 persons 12 
months, if 15 persons consume 12, bushels ia 2 months?" 

3. If 27 men build a eistera 30ft, long, 16ft. wide and 
10ft, higli, in 4 weeks, by working 5 days in a week, and 9 
hours a day, how many men, working 6 days in a week, and 
12 hours a day, will bnild a cistern 48ft. long, 12ft. wide, 
and 20ft. higli, in 9 weeks f = 

4. What is the iriterest of 3360 for Sy. 4mo., at 6 per 

5. If 116 gain $3 in 5 mo., how much ought §24 to gain 
in lOmo. ? " 

6. If the freight of 18001b. for 56 miles, is «1.50, how 
far may IT. 4cwt, 121b. be carried for 16.75?' 

7. How much wheat, at 11.20 a bushel, must be 



[ 108 



Hosted by Google 



^71-] CAUSE AN1> EFFECT. ^oa 

given in excliauge for !)0 barrels of floni', at $4.75 per 
barrel ? ' 

8. If tlie rent of i9A. 8E. of land is £4 10s., wiiat will 
be tliersatof TSJA.?" 

9. If the espenses of a family of 8 persons are $40 in 
10 wcelts, how many pcrsonu can be supported 12J weeks 
for §100 1 ° 

10. Tlie sliadow of a stick tLat is 5ft. 6in. kigli, measures 
3ft. 4in. Wkat is the height of a tree whose shadow mea- 
sures 75ft. at the same time ? ^ 

11. If 29Jbu. of wheat yield 1760hu. ia 5 years, how 
much will 45ibTi. yield in 6 years at the same rate ? 

12. If 10 eompositora, in 2 days of 10 hours, set 66f 
pages of types, each page containing 46 lines of 50 letters, 
how maay compositors will set 94^ pages, each page con- 
taining 35 lines of 40 letters, in 2| days of 8 tours ? 

13. If 19 men, in 71| days of 10| hours, dig a trench 
41^jd. long, 5|ft. deep, and 7^fl. wide, how long a trench, 
that is 8|ft. deep, and 4jyt. wide, will 11 men dig in 291^ 
days of 4^ hours f Ans. 50|||g4fW- 

14. If 18 men in 9| months consume flour worth $78.75, 
when wheat is $1.12i' per bushel, how many months will 
$145 supply 35 men with floor, when wheat is 81.00 per 
bustel? Ans. lO^'omo, 

15. If 2500 slates, each 8 inches long and 5 inches wide, 
will cover a roof, how many will be required that are 6 inohes 
long and 4 inches wide ? Ans. 4166|. 

16. A pile of woodGOft. long, 10ft. high, and 8ft. thick, 



75 1 10 
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was sold for |238J. Wbat would be the price of a pile 
soft, long, Sft. high, and 4ft. thick, at tlie same rate? 

Am. mil- 

17. If 5 men, by working 8 hours a day for 12 days, can 
build a wall 40 rods long, 2 feet thick, and 6 feet high, how 
many men, working 9 tours a day, will huild a similar wall, 
30 rods loDg, 3 feet thick, and 8 feet high, in 4 days? 

Ans. 20 men. 

18. If 7 men, in 8i days, by working 9 hours a day, can 
build J- of a wail that is to be raised 12 feet, bow many days 
must 11 men work, when the days are 8 hours long, to raise 
the same wall 5 feet? Aiis. 7m days. 

19. If SIOOO gain $11^ in 80 days, how much will 12500 
gain in 120 days, at the same rate 'f 

20. If a man, by walking 3 miles an hour, for 6 hours a 
day, can accomplish a journey in 12 days, in how many 
days would a man walk the game distance, at the rate of 
2J miles an hour, for 9 hours a day? 

21. If 42J bushels of com, that weighs 51J pounds a 
bushel, can be bought with 23 bushels of wheat, that weighs 
561 pounds a bushel, how much corn, weighing 60 pounds 
a bushel, would be equivalent to 100 bushels of wheat 
that weighs 54 pounds a bushel? Ans. ISOj^'/Zybu. 

22. If a man travels 240 miles in 8 days, when the days 
are 12 hours long, how many miles will he travel in 24 
days, when the days are 16 hours long ? 

23.. If the freight of 2T. 6cwt. for 28 miles, is $14.50, 
what will be the freight of 9T. 4owt. for 96 miles? 

24. If 4 men, in 3 days of 8 hours, build 40 rods of wall, 
how many rods will 18 men build in 5 days of 9 hours? 

Ans. 337J rods. 

25. How many men, in 24 days of 16 hours, will do three 
times as much work as 18 men can perform in 32 days of 
12 hours ? 
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26. If 14 men, in 5i days, by working 8 hours a day, 
reap 38s acres of grMn, how many men will reap 37i acrea 
in 6f .days, hy working 9 hours a day? 

27. How much wheat, that weighs 60 lb. per huahe!, 
would be required to supply a garrison of 1400 roea 9 
months, if 2800 bushels, weighing 58 lb. per bushel, supply 
800 men 3i months? Ans. 12180bu. 

28. How many hours a day must 15 men work, to dig a 
trench 400ft. long, Gft. wide, and 3ft, deep, in 187J days, 
if 72 men can dig a trench 250ft, long, 8ft, wide, and 4ft. 
deep, in 31i days, by working 7 hours a day? 

29. How many men can be furnished with 4 suits each, 
by 1140 yards of cloth that is IJyd. wide, if 2016 yards, 
^jd. wide, furnish 112 niea 3 suits apiece ? 

30. If 16 compositors set 150 pages of types, each page 
containing 48 lines, and each line 50 letters, in 3 days of 10 
hours, how many compositors will be required to set 600 
pages of 72 lines each, and 45 letters in a line, in 6 days of 
8 hours? Am. 45. 

31. If 11700, at 6 per cent., yield an interest of $350 
in a given time, what will bo the interest of 33900 at 7 per 
cent, for one half the time ? 

82. If 30 reams are required for 1500 pamphlets of 10 
sheets each, how many reams will be required for 740 
pamphlets of 12J sheets each? 

33. If 17 yards of serge, that is J wide, aro required to 
line a cloak containing 9.75 yards of cloth that is 6i quarters 
wide, how many yards of a yard wide, would line a cloak 
containing 10.5 yards of cloth 64 quarters wide ? 

34. If a cistern discharges 83J gallons of water in 1.3 
hours, how much will it discharge in 6s hours ? 

16 
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35. When exohango on London is at a premium of 9i 
per cent., what is the value of $1863.50, in Enghsh money, 
the par of exchange being £1 = 3K.44| 1 

y 3. Exchange. 

The term Exchange, in oomiaerce, is generalij employed 

to deaignato that species of mercantile transactions, hy which 

the dehta of individuals residing at a distance from theic 

creditors, are cancelled without the transmission of money. 

A Bill of Exchange is an order addressed to some per- 
son at a distance, directing him to pay a certain sum to the 
person in whose favor the hili is drawn, or to his order. The 
person who draws the hill is called the dro/wer ; the person 
in whose favor it is drawn, the remitter ov payee; the per- 
son on whom it is drawn, the drawee. The drawee is also 
called the oMeptor, when he has accepted, or engaged to 
pay the bills. 

Though bills of Exchange are originally drawn by credit- 
ors on their debtors, they are very rarely transmitted directly, 
hut pass from hand to hand lite any other circulating 
medium, and are boiight and sold in the market. When 
the remitter disposes of a bill, he writes his name on the back, 
and is termed the endorser. I£ he endorses in favor of any 
particular individual, he gives a special endorsement, and sach 
endorsee must also endorse the bill if he negotiates it. But 
if the endorsement is blank, the bill may be passed at pleas- 
ure from hand to hand. Every endorser, as well as the 
acceptor, is held responsible for the payment of the bill, and 
may bo sued for its recovery. 

Inland, or Domebtio Exchange, includes the commet 
cial transacfjons within the limits of one country. FoBBiGf 
Exchange relates to the transactions of one country witb 
another. 

The True Par os Exchange is the value of the cnr- 
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remy of one country estimateii in tie enrreuer of another, 
bl comparing ttp quantity of g id and silyei in their 
reapeetiye cnns The exchange with England apparently 
fuinishes an exception to this rule the noiniiial pai being 
#4 44^ per £., while the a<,t«al value of the pound steilmg 
which IS the leal pii i8 about 14 S7 Hence, exchange on 
England ii gener illy aaid to he fiom 8 to 10 per cent above 

The Course or Exchange, or the fluctuation above or 
below par, depends generally on the amonnts due between 
different countiies Thus, when the debts and credits be- 
tween two countries are equil the real exchange is at par. 
But if New Toik owes London more than London owes 
New York, there will be a greater demand for hills on Lon- 
don, and this demand will produce a rise in the price, or 
cause the hills to be at a premium. The premium, how- 
ever, can never exceed the cost of transporting specie; for 
if it did, all debts would be paid in money or mei'chandise, 
instead of bills of exchange. The nominal premium, how- 
ever, may exceed the coat of remitting coin, when the nomi- 
nal par is above the real par. 

The operatioa of Bills of Exchange, may he explained 
by a single example. 

If A. of Boston owes B. of Paris, and C. of Paris owes 
D. of Boston, A. purchases in the market a hill upon Paris; 
that is, he buys of D. an order on his debtor C, to pay A. 
or his order the amount desired. A. endorses the bill, and 
sends it to B., who receives payment from 0. Thus the two 
debts are cancelled by a single remittance; the inconve- 
nience of exporting and re-iraporting coin is removed, and 
all danger of loss is obviated by sending three bills (called 
the First, Second, and Third of Exchange), either of which 
being paid, the othei-s are void, 

An Acceptance is an engagement to pay the amount of 
the bill, and may be either absolute or qualijied. An abso- 
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lute acceptance biada tic drawee when the bill beeomea due, 
and in mating it the drawee usually writes "Accepted," 
and aubsoribes Bis name at the bottom, or across the body 
of the bill. A qualified acceptance implies some condition, 
as the sale of merchandise, &c., and does not bind the 
acceptor until tlie condition is complied with. If a bill is 
made payable at a certain time after sight, the acceptance 
should be dated. 

A bill should be presented for payment during the regu- 
lar hours of business, on the day it becomes due. 

When acceptance or payment has been refused, the holder 
should give immediate notice t« all the parties whom he 
intends to hold responsible for the payment of the bill. 
This notice is usually accompanied with a Pbotest, which 
ja an instrument prepared by a public notary, stating that 
acceptance or payment has been demanded and refused, 
and that the holder of the bill intends to recover any 
damages which he may sustain in consei^uence. 

In some places on the continent of Europe, banks of 
deposit are established, and exchanges are frequently made 
by transferring the amounts credited on the books of the 
bank, from one person to another. The deposits on which 
these credits are based, are called banco, and they usually 
bear a premium aboYe the ordinary currency of the country. 
This premium is called the agio. 

The comparatiye market value of gold and silver is con- 
stantly varying, and the mint value is differently estimated 
by different governments. Thus, in England the relative 
worth of the two metals ia as 1 to 14.29 ; in France as 1 to 
15.52, and in the United States as 1 to 15.99. In Eng- 
land, silver is so much overvalued, that it would banish the 
gold coins from circulation, were there not a statute pro- 
viding that only gold shall le legal tender in aU })ay'ments 
o/more than 40 shillings. The relative value of the pre- 
cious metals should always be considered, in estimating the 
true par of eschange with any country. 
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Domestic Exchange. 

Inland Exchange is usiially effected by checks or DitArTS, 
eimilar in form to the fi " 



$1275.25 Philadelphia, June 3, 1S50. 

Sixty days from date, pay to James N. Lewis, 
or order, Twelve Hundred and Seventy-Ei-ve Dollars and 
Twenty-Eive Cents, and charge the same to my account. 
William Morris. 
To Markham & Tones, 

Merthan^s, (Jiucmiiati 

The premium or disi^ount on drafts, may be owing either 
to a difference m the value of the circulifing medium, or 
to fluctuifions m the demand 

The English denominations of shinings and pence, are 
still retained m this country to some estent. At the for- 
mation of the Constitution, the eontinental currency tad 
suffered a greater depreciation in some of the colonies than 
in others. Thus, while a pouud in New England was worth 
I3.33J, in Pennsylvania it was but «2.66§, and in New 
York but $2.50. The value in Federal Money, of the old 
:S of the different States, is as follows : — 



A shilling of New England, Virginia, Kentucky, or Ten- 
nessee, is ISf cents. 

A shilling of New York or North Carolina, is 123 cents. 

A shilling of New Jersey, Pennsylvania, Delaware, or 
Maryland, is 13J- cents. 

A shilling of South Carolina or Georgia, is 21^ cents. 

We cannot remind teaobers too often of the signal beneiita they 
may oonfer upon their pupils, by communicating collateral knon- 
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ledge to them;' tliat is, such knowledge as is directly coanected 
witli the subject of tlieir lessons, tiough. rarelj, if ever, found in 
a teit-book. TMs practice should be commenced Ttith. a child the 
first day he enters the school-room, and should neyer be disconti- 
nued until the day irhen, for the list lime, he leaves it. If teach- 
ers would make tliemselves f]i.miliar with snch books as Miss 
Ma; L n n Oh cts ^ Mrs. Hamilton's Questions; the first 
fifty pag f W 1ms n Children's Friend, and Similar works, it 
would I imi 11 1 r tJiem to keep school, or even to hear a 
recitat n w th ut flowing with information, both instruatiie 
and 1 1 ghtHil Th hool-room would , then cease to be a place 
BO fa ut f th w Id and the gulf which has so long sepai-ated 
it fr m a tual Uf w uld be bridged over. When it was our for- 
tune tobeateh fhG k ILtrn classics, we used to 
think it as mu h p t f d ily 1 ty to be prepared with 

illustratiye andt Ihit 1ft drawn from the man- 

ners and custi: m t th t ns d t mes, in order to render 

each lesson m 1 Im tgstobe prepared for 

translation or j 1 Th wb 11 s of the sohool-room, 

from morning till ni ht, h H th way, be made attraotive 
and profitable. Children do lOTe information which is adapted to 
their capacities, and they will desire to go where it can he found, 
as naturally as bees to flowers. An absurd objection is Eometimes 
urged against such a course ; namely, that it will only amuse 
children, turn what should be toil into, pastime, and create a dis- 
relish for close, pains-taking, solitary application. This objection 
is theoretic merely. It is neTer made by those who have tried 
the experiment. It is urged only by such as are too ignorant or 
too indolent to make the necessary preparation. Not only reason, 
but esperience, proves that it is the beat possible means of kin- 
dling a desire for knowledge in the bosoms of the young; imd 
when this desire is ones kindled, the teaoher has only to direct 
the car. Instead of dragging it. 

We propose, on the present occasion, to give a specimen of the 
kind of instruction we mean ; to show, by an example, how col- 
lateral knowledge may be appropriately introduced to illustrate 
and enrich the matters contiuued in the teit-book. And we may 
remark, in passing, that it is strange how any teaoher can ever 
use the term lext-baoi, with t 1 m d 1 th t it is only a 

collection of lexts, which t hi d ty to pi 1 illustrate. 

In our cities, every mer h t 1 m t b 3 men have 

g Uy bhahed in the 
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mucli to do iriiJi bills of eioliange and pi-omisaorj notes. In the 
country, too, almoet every man has Eomething to ilo witli notes of 
hand, either as promisor or payee, endorser or endorsee. If a. man 
borrows money, ho makes fliese instruments ; if fce lends money, 
he receives them. Every respectable maai is liable to be on a 
jury, where qaestions respecting this class of securities are tried; 
and no man is so poor, so ignorant, or so far ontside of all society, 
as Dot to hear conTCrsations about tliem. 

Suppose, then, a class of adTanced scholars, Trhose minds have 
been previously awatened by a proper course of instruction, to be 
aekei) in what way they suppose tliat oomtueroial transactions 
between the merchants of different nations are carried on. The 
citizens of the United States, for instance, send abroad their 
productions to different quarters of the world, to the amount of a 
hundred millions of dollars or more annually. In what manner 
do they receive, their pay ! In money, or otherwise t Should any 
one say in mone^; then explain to Mm the immense trouble, risk, 
and expense, of bringing a hundred millions of dollars from otJier 
countries, across the ocean to this, which amount must soon ho 
sent abroad again to pay for foreign prodactions which we want. 

Here the historical fact may be staf«d, that we learn from the 
Pandects,' that, when a Roman capitalist had lent money to ft 
foreigner, the common mode of ooUeotiug the debt was, to send a 
trusty slave to tlie foreign country to receive the debt and its 
interest, and to hring them home. But this was necessarily both 
expensive and perilous. 

Some may suppose that money may not be remitted for the set- 
tlement of each transaction, but that the traffic may be carried 
on by barter. One merchant may send flour, and receive his pay 
in cutlery; another beef, and receive broadcloth, &o. It will be 
Bfay to answer any suggestions of this kind by showing, that, on 
anidi ft plan, each man would hftve to trade in everything, or, at 
least, in a great variety of things, and with a great number of 
men. But the same man could never trade in books, leather, jew- 
elry, iron-ware, silks, pork, tea, fish, fruits, logwood, flour, cotton, 
rice, oil, featiers, coal, hemp, raolasswi, indigo, otter sMns, &o. 
&o. ; or if, by any possibility, one man could trade in all these 
things, he never could trade with all parts of the world from which 
they come. Barter, therefore, must always be confined to a small 
number of articles, and to the same place. 

« Pondects, the djgesl of ihe civil law published by Justinian. Es 
plain who Juslinion was, and when and where he lived. 
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Here the subject may be diamissGd, for tlie first day, and the 
children sent away to devise or io ascerimn in what way comiaeroial 
transacliana between different nations may he made espedilJons, 
safe, anil cheap. Wa Eugge^t the Buspension of the subject at 
this point, hecause we deem the proper oourse, in regard to all 
instruciion, to be, first, to awaken the child's mind to a sense of 
the necessity or desirableness of knowledge, ttad to put it into an 
inquiring or rooepdve state; and then, secondly, to vectify the 
views which Ms unaided judgment may suggest, or to impart, when 
necessary, the precise knowledge he needs. 

At subsequent recitadons, let the subject be taken up again, 
and either the pupils or the teacher will explain it as follows :— 

A., in Boston, is about to ship flour for the Liverpool market. 
B., in Liverpool, is a com' merchant, and wUl buy A.'s flour. 
At the time of this transaction, C., also a merchant in Boston, 
wants cloths from D., a manufacturer in Manchester. When A. 
ships his flour, he draws a hill of escbange on B., in Liverpool, 
in which he requests B. to pay to himself, or to some other person 
named on the fa«e of Uie hill, and to the order of whoever is bo 
named, a sum stated, supposed to be the value of the flour when 
it shall reach Liverpool. But C, in Boston, who wants cloths from 
D., in Manchester, has no money ia England to pay for them; C. 
therefore buys A.'s bill on B., and pays for it in our money. If 
the bill be made payable to A.'s order, A. endorses it to G. ; and C. 
then endorses it to D., — or he endorses it mtlank, as it is colled, 
which phrase the teacher must explain, — and sends it to his agent 
or correspondent in England. When the bill arrives in England, 
C.'s agent or correspondent presents it to B. ; and, the flour 
having arrived, B. ace^is, that is, promises to pay it, according 
to its terms. It is then taken to the mannfacturer D., and, the 
cloths having been bought, it is delivered to him. D, therefore 
becomes B.'s creditor, and receives payment from him in English 
money, as A. had reeeived his pay from C. in Boston money. Thus 
the transaodon ia completed without the trouble, espense, or risk 
of sending a cent of money across the ocean, to be sunk by storms, 
or plundered by pirates. 

But suppose, in the above case, that C, after having bought 

" I«t il be explained that the word " corn," in England, never has 
(he same signification as with ns. Here, it is commonly uaed-fot 
Indi^ com or jnaiie; but in England, il is a generic term, and meana 
wheal, barley, and other cereal grains. 
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A.'s bill of esohange, does not ■wisli to use it for tliree months ; 
but his neighbor E. uants it, or one like it, to be used immedi- 
ately. Is there any way by wMoh C. OEin transfer this bill to E,, 
receire his money, unci so have the tise of it for the three mouths, — 
or must he go back to A., baTe the bargcun rescinded, the bill caa- 
telled, and anew one drawn in farorof E. 1 There is euoh a way. 
When a bill or note is cirawn payable to the order of any one, it is 
payable to wbomsoerer tiat one shall order it to be paid. In the 
case supposed, therefore, C. has only to write Jiis name on the bill, 
witb the words, "Pay to E.," and E. receives C.'s whole interest 
in it. If he says, "Pay to E., or his order," then E. mB,y order 
it to be paid to any one else ; and so on. It is tbis transferability, 
or quality of being transferable from hand to hand, that makes 
bills of exchange and promissory notes negotiaile instruments. 
This word negotiable is au important one, and the meaning of it 
shoutd be precisely understood. 

By tbe oiTil law of the European continent, bills of eichange 
and promissory no(«s were early recognised as mercantile instru- 
ments, and, from tjieir nature, negotiable. But in England there 
■was a strong prejudice against the assignment or transfer of debts, 
because of the abuses liable to be practised, if one man could buy 
up a debt against another, and sue and imprison him on it. There 
are still laws, both in England and in tliis country, against buying 
up debts for purposes of oppression. Anciently, the common law 
of Englsmd forbade the assignment or negotiation of promissory 
notes. But the statutes of 3 and 4 Anne gave negotiability to 
notes, placing them, as mercantile contracts, on tbe same footing 
as inland bills of oscbango. Tliese English statutes have been 
generally adopted in the United States, as a part of our common 

At tbe present time, therefore, bills of exchange and promissory 
notes, by tbeir quality of negotiability, are the means by which 
debts and credits are transferred A^om one person to another, with 
safety, despatch, and economy, They afford means of circulation 
for ail the property they represent, and thus tliey enlarge in every 
country its stock of circulating wealth, or its means of trade. 
Promissory notes are of two kinds ; — neffoliable, and not negotiable, 
A negotiable note espressos on Its face that it Is payable, not 
only to tbe person named in it, but fo any other person who shall 
acquire the legal interest in it. If it be made payable to John 
Stiles or order, it is then negotiable by endoriement ; if to John 
Stiles or bearer, it is then negoMable iy delivery. 
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A note not negotiable, expresses on its face that it is payable to 
tliB pai'tioular person aamed in it,— as to John Stiles. Suoii a 
note is payable only to tlio party named. 

All valid promissory notes import a Toluable consideration ; that 
is, an notion at law may be sastained upon them without speoinllj 
setting fodJi or proving a eonaiilerataon for tbe note. In tliis tbey 
differ from otber unsealed oonlracta. 

In a promissory note, there are two original parties, — the maker 
of the note, who is called the pronikoT; aud the poi'ty to whom 
it is made payable, who is called ^epromiaee or jiayec. 

A valid neffotiable promissory note is a written promise for the 
payment of menet/, at all events. 

The promise muat be invniliiig, but it may be in ink or pencil; 
and all but tlie signature may be in printed letters. The signa- 
ture girea efficacy to the note, and must be in the handwriting of 
the promisor or of his autlioriied agent. 

The form of words used is not material, provided the note 
contains a written promise to pay. A mere acknowledgment of 
indebtedness ia not sufficient ■ Thus " I owe you £300 " thou-'h 
in writing, is o ly d b 11 t t p m t 

The note mistb hp-mtf Tlf 

written promt topyj,! 11 g'l 

promissory note llghptthfTaf 1 

payable " to o d b 

A negotiable tmt tsf fi dmk t h 

amo'uni of mon ytbpdth wd it H 

a written prom tp Utbthllld fil tl 

ment," or " all th t h 11 b all d fi m th gr w g p 
" all that shall I liimJJigtl, nt otW 

promissory note. Even though a part of the sum to be paid 
should be made certain, on the face of the not«, it is yet not a 
negotiable promissory note, even for the part which is so made 

The money, by the note itself, must be mode payable at alt 
events, and indspendsntly of am/ contingency. Therefore, a written 
promise to pay "when certain goods are sold," or "when a 
certain ship arrives," ia not a negotiable promissory note. So, if 
the note ia made payable out of a pajrticular fond, as "my nest 
month's wages," it is not a negotiable promissory note. 

And the promise must be to pay money on a day certain,— a 
y iiied by the note itself. Therefore, a promise to pay 51(10, 
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"when A. shall come of age," is not a negotiable promisaory 
note ; for A. may nevBr Qome of age. But a note promising to 
pay $100 when A. EiiaU die, is valid; for A.'s deati on some day 
is certain; anii tlie note, hj its onn terms, fixes tliat day for 
payment. 

A note mast oontain no unoertainty as to the person to wliom it 
is payable. Hence, a written promise to pay to "A. or B.," ia 
not negotiable promissory note. But a imtteii promise to pay 
to "A. or bearer," is good; for, in legal effect, suoh a note is 
payable to "bearer;" and any person who has legal poBsession of 
the note, and presents it for payment, is liie "bearer" intended. 

A note may be Issued with a blanl: for the payee's name ; and, 
in such case, any boiii fide holder may fill up the blank witli ikia 
own or liny olJier name, and the note will then be treated us 
thongh it had been valid in all respects from its date. 

It is indispensable that the maker's name stould appeal' on the 
note as promisor. The name, however, may he written in ink or 
pencil, and at the top, or bottom, or in flie margin of the paper. 

It is not indispensable to the validity of a note that it should 
be dated, beeauae it is allowable to show tlie time when it was 
made, by evidence extrinsic to (he note itself; but this is always 
espenaive, often difficult, and sometimes impossible. If a note 
be postdated or antedated, the time of its aotnal iasne may 
always be shown, when required for substantial justice. 

It is not neeessary that a not* should specify any place of pay- 
ment; but when it is tJie intent of the parties that it ehall be 
paid at a particular plaoe, the place must be specified in the body 
of the note. A memorandum at the bottom of t^e note, or on Its 
margin, is not sufficient. 

Nor is it essential that a note should be attested. An attesta- 
tion, however, in Massachusetts, takes a note out of the statute 
of limitations, as to the payee, his eieontor or administrator. 

A promissory note may be made by one person, or by two or 
more persons. When made by two or more persons, it may be 
joint, or joint and several. 

When two or more persons sign a note written tlius; "We pro- 
mise to pay," &o., it is a joint note only. If they sign a not« 
written tlius : " I promise to pay," &c., it is a joint and several 
note. When a note is joint, all the promiaoi-s must be jointly 
aued ; if joint and several, either promisor may be aned alone. 

When a note written thus, "We promise," &e., is signed thus, 
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" A. B. s,9 principal, and C. D. as Eurety," U is still the yofnl not« 
of A. B. flnd C. D. Had it been written, " I promiae," &c., and 
eigaed in the same way, it woaM be a joint and eeveral noto. 
The words "principal" and "suretj" only shoTf the relation of 
the mailers to each other ; they do not affect other parties. 

By tlie phrnae "negotiable promissory note," is meant an 
instrument, negotiable and possessing all the pTivileges of a 

tlieless a binding contract betireen the parties to it. 

It is in reference to iiie transfer of a note from hand to band,— 
like a bajik bill or a Bank of England note, — that the question of 
its negotiability becomes material. 

The Tbahsjeb oi Notes. 

A note may be transferred by delivery, or by endorsement. 

As TO TRiNSi'EE B? DELIVERY.— The rale is, thai no person 
whose name is not on the note, as a party thereto, is liable on 
the note. 

Therefore, when a note payable to bearer, or eadorsed in blank, 
is transferred by the holder, by delivery only, tie party transferring 
it is not liable upon it. 

By. not endorsing it, he is understood to mean that he will not 
be responsible on it; and such, therefore, is She oontract between 
him and the party reoeiTing it. 

But if, in such cose, the note is received, by ihe party to whom 
it is delivered, aa a conditional payment of a debt previously due 
him, or as a conditional satisfaction of any other valuable con- 
sideration tben given, the party transferring it, if the note is 
dishonored, (that is, if not paid,) on legal presentment and notice, 
will be responsible for the debt, or consideration, though not 
directly suable on the note. 

And though ft party transferring a note by delivery only, is not 
liable on the note, he is not esempt from all obligations or tespon- 
Bibiliiiaa. 

In the first place, by legal implication, he wan^ants his Own 
title to the note, and his right to transfer it by delivery. 

Then he wairanta ttat the itbte is genuine, and not forged or 
fictitious. 

And he warrants, moreover, that he has no knowledge of any 
facts which make His note worthless; for instance, if the not* 
be a bank note, and the party transferring it knows the bank has 
fsiiled, and conceals this knowledge, his act is a fraud, and the 
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oonMcleratJoii he reoeived may le recovered back. The fraud 
mates void the eontraoi, And even if tlie failure of the bani, 
at the time of tlie transfer, was unknown to either of Uie parties 
to it, it is tlie batter opinion tliat the transferrer must bear tlie 
loaa, because it is implied in tlie transaction tiat the note iroiild 
be paid an due presentment. 

As TO Trahsfbe bi Bndorsenbht. — When a note is payable to 
a person, or his order, it is properly transferable only by endorse- 
ment, as notliing else will give tfl the holder a legal title, so that 
he can, at law, hold the parties Ui the note directly liable to Mm. 

By a mere assignment of a negotiable note, the holder acquires 
only the same rights that the assignment would give him, if tlio 
note were not negotiable. 

No particular form of words is required toniate an endorsement 
legal ; generally it is enough if the Bignaturo of the endorser ia 
on the note, without any words at all ; and this is the usnol mode 
of endorsing notes. 

The endorsement may be on either side, or aay part of the note, 
or on a paper annexed to it, and in iuli or in peudl. 

A note transferable by delivery only, may be endorsed ; and 
then the endorser incurs the same obligations and liabilities as if 
the note had been originally made transferable by endorsement only. 

The time of endorsing a note may be material, for if a person, 
(not the payee of a negotiable note,) endorses it when it is made, he 
will be liable at all events, not as endorser, but as guarimtor. 
If he endorses it afterwards, (not being a regular endorser,) he 
will be liable if his act is founded on any legal consideration, but 
not otierwise. 

Every endorser, by his endorsement, contracts with every sub- 
sepisiii holder of the note,— 

1. That the instrument itself, and the signatures antecedent to 
his, are genuine. 2. That be, (the endorser,) has a good title to 
the note. 3. That ho is competent to bind himself as endorser by 
his endorscmeiit. i. That the maker Is oompetent to bind himself 
as maker, and will, on presentment, pay the note. 6. That if, vrhon 
duly presented, it is not paid by the maker, lie endorser, on duo 
notice, will pay it. 

An endorsement may be in "blank," or " m full," or "restrict' 
ive," or "general," or "quaUfieil," or " eondiiional." 

A " blank" endorsement is merely the name of the endorser 
written on the note. 
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After aueli an endoraement, a. note may be traneferred by deliyery 
only, and be eiroutated liie a bank note ; and any holder may 
uritB out, over the endorser's name, the contract implied by law 
on the pare of the endorser, and sue upon it. 

An endorsement is said to be " in fnU," when it mentions the 
name of the paiBon in wliose favor it is made, and then the en- 
dorsee can transfer his interest in it only by writing his own 
endoweineiit on it. 

In order to malte an endorsement " rtstridive," there must be 
express words, showinglliat intent; as, "Payto JohnStilesonZ^." 

An endoraement is said ta be " gatmal," when it is in blanli, or 
payable to the endorsee or order. 

A " qualified" endorseinent is one which affects the liability of 
the eniJocEer, but not the negotiability of the note ; as when to 
the endoraement is added, " mthoui reeourse," or " at endorsee's 
own risk," &o. 

A " Qonditional" endorsement limits the Talidity of the ondorse- 
meat to aome future event, and may he either precedent or aub- 
aequent; aa, 1st, "Pay John Stiles the within on my marriage;" 
or, 2d, " Pay John Stiles, or order, the within in six Bionths, 
unless he soouer reoeiyes it from my agent." 

Whoever receives an endorsed note, contracts with the endorser, 
(n^d if tbere we many, with each of them,) tliat the note shall 
be presented to the promisor for payment at the proper time ; that 
no extra time for payment shall be allowed; and that notiee of 
non-payment shall be immediately given to the endorser ; and a 
defanlt in any of these particulars discharges the endorser. 

Dne presentment for payment requires that the note should be 
presented as soon as it becomes due. If the holder could delay a 
day, he might two days, or a year ; but any delay may injuriously 
affect the endorser, and his remedy against other persons. There- 
fore, if the holdai' of the note does not present it to tlie promisor 
on ike day it booomas due, the endorsers are discharged. 

And the rule is so, although the holder received the note so 
near the time of ita maturity as to make the demand in legal tima 



And such demand for payment is require \ (houf.b it 15 known 
that the maker is dead or an insolvent. 

Where a note is made payable on demand, llie time it which 
payment must be demanded, depends on the oiioum^tances of 
the case, the mlo being that payment must be demanded m rea- 
tonalk time. 
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And in Maaeachusetts, Ijj statute, the endorser is eioused, if 
the demand for, payment on the maker is not made within sixty 
days from the date of the note. 

If a note la payable generally, that in, without any place being 
designated, it may be presented at the maker's counting-bouse or 
dwelling-honae. If it is presented at the oounting-honse, it must 
be within the hours in which, by tie usage of the city or place, 
counting-houses are kept open; if at the dwelliag-house, then at 
honrs while the family are up, and the maker may be presumed 
not to have gone to bed. 

And where a note is made payable at a particular place, the 
demand must be made at the place fixed, as well as at the proper 
time ; otherwise the endorser is dieoharged. 

Where a note is payable by a partnership, presentment to either 
of the partners is sufficient. Where the promisors are only joint 
ooutrftetors, and not partners, demand must be made on en«h. 

The damancl must be made with the note; and if any particular 
bank or place is fixed for payraeat, the note must be there, id 
order to make the demand v:ilid. 

On the failure of the maker to pay, the holder must give due 
notice of it to each party liable to him ; and if he fails to do SO 
to any party, such party is discharged. 

And when the endorser lives in the same place with the holder, 
notice may be ^ven on the day when the demand was made, or 
the day after, but not later. 

When the endorsee and holder liyo in different towns, tie notice 
may be by mail, by speoial messenger, or by private hand. 

And notice by Uie mail on the day, or the day after, is good, 
bnt not later. 

Where there are numarous endorsers, each is entifled to notice, 
and each is to give notice to all parties prior to himself; and 
each endorser has the next day aflvr tecaxing notien, in which to 
giye notice io any prior p^u-ty whom he seeks to bold liable to 
himself. 

73. AeBITRATION of EXCHANaE. 

Merchants Lftrn AiilI an advantage in remitting bills eir- 
cuitously, rather tlim dnectiy to the place where they are 
due. The ditrimn jti a f the value of such remittances 
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is called Arbitration op Excuange, and is best deter- 
mined by the Chain Eule. 

Example for Illustration. 
A Frcn h m ban w hee to pay in London a bill of 
£1500. How li ny f ncs must he pay to procure remit- 
tances through Ru a Hamburg, and Spain, allowing 
£13 = 75 rouble 5 roubles = 9 mares of Hamburg; 3 
marcs = 1 Sp^n h lollar and 9 dollars = 60 franca, 

Wewrite hequan s wU ob ^18 = ^^5 roublea. 

an equiva en ah r, h ^^ hijitoh 

"'•'•"•• •" ° ""'■ «^«, J[ = l doll,,.' 

"»*T";' "?r / ,"* doi. ^=50 ft.™.. 

amomtnatiffH as the next aniece" ' ^ ^^„ ^ 

*«. The 111. t«tm, 0. 0,- <**"» Zlll^f^- 

po^to aides are canealled, and 13) 375000 

the pToducte dWided as in ^71, ^^^ jg , _ 

to obtain ite answer. " 

The question may be otherwise stated in 
the following maiinerr If £13 prodnca 75 ^^^ 1SOO£ 

ronbles, 5 roubles produce B marcs, 8 mares ^"^ g 

produce $1.00, and $9.00 prodaee 50 francs, g ' g 

how many fruncs will £1500 produce? The 75~rou 

second set, or set of demand, contains but g mar. 

a single cause and effect. The first, or 



given sot, contains a number 



- 50 fr. 



effects,, but they are so connected, that all 
tlie terms may be multiplied together, as b, single compound 
term. Thus, if £13 produce J5 roubles, and 5 roubles produce 9 
maj-cs, £18 will produce -V- of Smarcs, and £18 X 5 will produce 
75 X 9 marcs. In the same way, it may be shown tliat £13 X 5 
X8=S75x9X.l,ajid £13x5x8x9 = T5x9XlX50fi-. 
Then how many francs will £1500 produce t 

Examples sor the Pupil. 

1. A London mercbant wishing to pay 1000 milrecs in 

Lisbon, remits as follows : To Amsterdam, at 36 schillings 

7 groats per £,; thence to Cadiz, at 17 groats for 2 rials of 
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platej thenoe to Leghorn, at 17 pezze for 100 rials; thence 
to Lisbon, at 1497 rees for 2 pezze. How many pounds 
did he remit? Ans. £152 3s. SJd. 

2. If a merchant of New York remits S5000 to Havre, 
fit 5fr. 35c. for |1 ; ttence to London, at 49fr. for £2 ; 
thence to Hamhurg, at 1 marc for Is. 6d. ; and thence to 
St. Petersburg, at S rouhlea for 17 marcs, how many rou- 
bles can he pay with his remittance 1"' 

Am. 6850rou. 74cop. 

3. If 33 copecks are equal to 5 English pence, 11 Eng- 
lish pence are equal to 3 piastres, 13 piastres are equal to 
1 florin, and 5 florins are equal to 29 francs, how many 
franca are eq^ual to 9000 copecks ? Ans. 165f. 92c. 

4. If a man receives S30 for building 8 rods of wall, and 
he can purchase 3 barrels of flour for 114, and 3owt. of 
sugar for 4 baiTcla of flour, and 21 lb. of tea for 2cwt. of 
sugar, how maay pounds of tea could he purchase by build- 
ing 17 rods of walU Am. 1071b. 9ioz. 

5. If 13 days' work will purchase 1 hogshead of molas- 
ses, and 2 hogshead? of molasses are worth 5 tons of hay, 
and 3 tons of hay are worth 4 bags of coffee, how many 
bags of coffee can be bought with 39 days' labor? 

Atis. 10 bags. 

6. If 70 braces of Venice are equal to 75 braces of Leg- 
horn, and 7 braces of Leghorn are equal to 4 yards, how 
many yards are there in 79.375 braces of Venice? 

Ans. 48[-^^yd. 

7. A merchant in New Tork orders £500 sterling, due 
him in London, to be sent by the following circuit : To 
Hamburg, at 15 marcs banco per £; thence to Copenhagen, 
at 100 marcs banco for 33 ris-dolkrs ; thence to Bordeaux, 

* The pupil must carefullj' observe the rule, and make each conae- 
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at 3 I'is-dollara for 18 franes; thenoe to Lisbon, at 125 
franca for 18 mOreea; and thence to New York at ?1 25 
per mili'ee. What was the ai'hitnted value of a dollai by 
this remittance ?' Ai-!. 3s N^**-^! 

8. Amsterdam eschangea with Lon loa at 34 Bchillmg'i 
4 pfennings per £, and with Lifl on at 5^ pfennings f r 
400 reas. What is the arbiti'ated exchange between Lon 
don and Lisbon, by way of Amsterdam ? 

Ans. ^1 = 3® 169 ,83. 

9. The exchange between New York and London is 84,84 
per pound; between London and Amsterdam, 35 schillings 
per pound; between Amsterdam and Paris, 58 groats for 
6 francs; between Paiis and Venice, 10 fvanoa per di\cat; 
and between Venice and Cadiz, 360 maravedis per ducat. 
How many maravedis will be equivalent to $4500, by this 
cirotiitous remittauGe? Ans. 1454260 J ?gg mar. 

10. K 100 lb. of Amsterdam are equal to 105 lb. of Ant- 
werp, 100 !b. of Antwerp to 1421b. of Genoa, 100 lb. of 
Genoa to 701b. of Leipsie, aad 1001b. ofLeipsicto 104ib. 
of America, how many lb. of Amsterdam are equal to 
14911b. of America? Am. 1373g3lb. 

74. Alligation. 
When it is desired to mske a mixtnre of a given value, 
with a variety of ingredients, the following method is usu- 
ally adopted : — 

1. Havingwrittenthe values of the ingredients in a perpen- 
dicular column, connect by a line each valne that is less 
than the required average with, one or more that is greater, 
flnd each value that is greater with one or more that is less. 

2. Write the diiferenee between each value and the average, 
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opposite the ingredient with wtieli that value is connected, 
and the difference, (or the sum of the differences, if there 
be more than one,) opposite each ingredient, will he the quan- 
tity of that ingredient required. 

EsAMPIiBa FOB TtI,C3TBAT10N. 

1. Howiauoheugarat 5cts., Tots., Sets,, lOots., anll2ct3., mHst 
be mixed together, tliat the mixture may be wortli 9eta. a pouud ? 



-| I 1 + 3 B 

--i.U + 2 + 1 






To prove the rule correct, let us eiamine the second of the 
above ansn-ers. If ira were railing sugara at 5 and I2ots. to aell 
the misture at Bets., ire should gain 4cta. on eyary pound of the 
former, aad lose 3cts. on every pound of tlie latter. Then, on 3 lb. 
of tlie former we should gain 12ot8. anct on 41b. of the latter we 
should lose 12ots. ; therefore, if we mis these quantities, we shall 
neither gain nor lose by selling the roiitture at 9ots. In the same 
way it may be shown tb at 31h. at Tote, and 21b. at 12cts., lib. 
at Sets, and 1 lb. at lOots. may be sold at the average of Sets., 
and the same reasoning will prove tiie truth of each of the other 

2. AfarmerwishestomislObushals of barley at 50ot3., ibnshcls 
of oate at 40ets., and 16 boahels of rye at 75ots. with wheat at 
J1.25, and corn at 90ets. a bushel, so that the mixture may bo 
worth Jl.OO per bushel. 

We may regaj-d the limited quantities as a single ingredient of 
80 bashela, worth 62ots. a busheh Proceeding in the nsnal way, 

we find that 25 bushels at 62et3., 25 at r 62 1 25 

gOcts., and 48 at $1 25, would give na 1.00 j 90--| 25 
a mixture of the desired average value, |_1.25^_J38 + 10 

But as we have 30 bneliela at 62cta., wa must take |g or | of 
these proportionate quantities, and we have 30 huahpJs at SOcts., 
and 67|bu, at §1,25, for tiie answer. 
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In mOBt qaestiona in Alligation, da infinite number of 
answers may be obtained, but it will readily be perceived 
that tlie preceding method gives only a few of those answers. 
The following rule ia not only more general, but also more 
analytical in its character. 

Assume any c[uantity you please of each ingredient, find 
the cost of the whole, and also the cost of the same quan- 
tity at the mean rate proposed. If the assumed quantities 
cost TOO MUCH, take such additional quantities of the lower 
priced, or such diminished quantities of the higher priced 
ingredients, as will exactly counterbalance the excels If 
TOO iiTTtE, take such additional quantities of the higher 
priced, or such diminished quantities of the lowei piici-d 
ingredients, as will esaetly counterbalance the dehriiucy 

Example tor iLLnsTBATioN. 

In what proportion should I mis sugars at 5ets , "(i? , Sets , 
lOota., and 12ct8., in. order that the mirim-e may bo worth Seta, 
a pound ! 

We may oommence by taking any .ji^ ,, f;„^, ^ ,j; 
quantity we pieaae of each ingredient, 
and finding the cost of the whole. If, 
for example, we take 3 lb. at 5ctB., 1 lb. 
at 7cts., 2Jh. at 8ela., 41b. atlOcta., and 
5 lb, at 12ot8,, (making 15 lb. in all,) the 15 Ih. 
whole cost will be §1.38. Bnt 15 Ih. s "■ ^ "" " 
Sots, would coat only ^1 .35, therefore oi 
estimated quantities give an excess of 3 
cents above the required cost. To balnttoe this excess, we must 
either add some of the sugar that costs less than the average price 
proposed, or take out some of that which costs more than the 
average. For every pound that we add at 5 cents, there will be 
a deficiency of i cents from the meau rate ; for every pound at 
7cta., a deficiency of 2cts. ; for every pound at Sets,, a deficiency 
of let. Then we may either add f of alb.raore at 5ots., or IJlli. 
more at Tcta., or 81b. mote at Seta., or lib. more at Sets, and 
1 lb. at 7cts., OP any other quantity that will make a deficiency 
of Seta. 
If the quantities first assumed had (;iven a defidenaj instead of 
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an ecseia, we should have been obliged to 
quantity of one oc more of the in.gredient> 
than the proposal average, or to take out 
some of the iugredients whose Talue is 
less than tlie average. The cost of the 
quaatities assumed in the margin, ironld 
be only 91ots., but 121b. at 9ota. would 
cost $1.08. There is, therefore, a defi- 
ciency of ITofa., which may be balanced ^2 lb. i 
by taMag enough of the sugar that b< 
more than 9cts., to make an esoess of 
ITota. Thns, 5 lb. additional at 12ota., and 2 lb. at lOcta., -would 
answer the required oonditions. The pupil may determine other 
values for liimself. 

The following are therefore some of the answers to the proposed 
question:— (1.) 8|lb. at 5ota., lib. at Tots., 21b. at Sots., 41b. at 
lOota., and51b. at 12cts. (2.) 31b. at 5cts., 2Jlb. at 7cts., 21b. 
at Sots., 41b.atl0cts., and 51b. atl2ota. (3.) 31b. atScts., lib. 
at 7ots., 5 lb, at Sots., i lb. at lOots., and 5 Jb. at 12cts. (i.) 3 lb. 
at 5ots., 21b. at Tots., Sib, at Sots., 41b. at lOote., 51b. at 12ots. 
(5.) 41b. at 5ots., 31b. at 7cts., 21b. at Seta., 31b. at lOots,, 71b. 
at 12ota. 

Let the pupil perform the above examples by taUny out some of 
the quantities originally assumed. 

Examples fob the Pupil. 

1. A mixture is made of 24bu. of grain at $1.10 per bu., 
28bu. at $.90, and 44bii. at 8.60. How must the mixture 
Ido sold, in order to gain Ij^ per buahel?' 

Ans. 31 per bushel. 

2. What is the fineness of a composition, consisting of 
Sib. 6oz. of gold, 23 carats fine, 41b. 8oz. of 21 carats, 
3 lb. 9oz. of 20 carats, and 2 lb. 2oz. of alloy? 

Ans. 18 carats. 

3. A grocer mixes 651b. of sugar at 1.08, 30 ib. at «,07, 

" The first three examples are not, slriedy spealting, examples in 
AUigolion, buE, in accordance with general custom, they ore insertert 
in this place. See Remark at ihe close of Seolioii G8. 
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25 lb. at e.05, and201b. at 3.06i. How muat the mixture 
be sold, in order to gain 25 per cent, f 

Am. Sfots. per lb. 

4. In wliat proportions may I mix teas at 60ct«., TOcts., 
SI. 10, and 11.20, per pound, so as to gain ISj- per cent, 
by selling at 3.90 per pound ? ' .ins. 4 lb. at 60 ; 3 lb. 

at 70 ; 1 lb. at 11.10 ; 2 lb. at 11.20. 

5. A com merchant bought wheat at $1.20, at fl.lO, at 
S.90, and at S.70 per bushel; but the markets having 
fallen, he is desirous to sell at f.80 per busliel, and is will- 
ing to lose 20 per cent. la what proportions may a mixture 
be made, to answer the conditions of the question ? 

Am. 3bu. at $1,20, Ibu. at §1.10, Ibu, at 8.90, 
2bu. at $.70. 

6. A cask contains 50 gallons of acid, worth 70 cents 
per gallon ; how much will it contain after the value of the 
liquor has been reduced to 60 cents per gallon, by poi\ring 
in water ? Ans. 58^ gallons. 

7. A silversrnith mixes 20oz. of silver, at 5s. 9d. per 
ounce, with two other kinds, at 5s. 6d., and 5s. 3d., and as 
much ailoy as i-educes the mass to the Talue of 4s. lOd. 
per ounce. Required the weight of the whole composition, 

Ans. eSj^oz. 

8. A refiner melts 141b. of gold, 22 carats fine, with 
161b. of 20 carats fine. How much alloy must be added, 
in order to make the composition 18 carats fine? 

Am. 4flb. 

9. A New York merchant shipped 8000 bushels of grain, 
consisting of wheat, barley, and rye, which he sold in Lon- 
don at 7s, 4d. per bushel. The prime cost of the whif« 
wheat was 6a. 6d., the red wheat 5s. 9d., the barley 3s. 4d., 
and the lye 4s. 3d. per bushel. The port charges and other 



.mples 
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iacidenfal expenses, amoiinted to ^£58 6s. 8d. ; the freight 
was lOd. per bushel, and he gained 9id. per hushe! by the 
transaction. How many bushels of each kind of grain 
would answer the conditions of the question? 

Am. 2285^bu. white wheat; 3S67i|bu. red wheat; 
2854bTi. barley; 157l4bu. rye. 

tS. G-ENERAL Average." 
Whenever any sacrifice of property is made, or any ex- 
pense necessarily incurred, for the preservation of a sliip and 
cargo, the loss is divided among all the parties interested, 
either as owners of the vessel, or of the property on board. 
"Tlrna, where tlie goods of a particular meroliont are tlirown 
overboard in a. storm, to save the ship from sinking; or where 
the masts, cables, anchors, or other furniture of the ship are cut 
away or destroyed for tlie presarvation of the whole ; or money 
or goods are giTen as a composition to pirates to save the rest ; ov 
an expense ia incurred in reolaiming llie ship, or defending a suit 
in a foreign, court of admiralty, and obtaining her discharge from 
an unjust capture or detention ; in tliese and the lilte eases, where 
any saerifico is deliherately and voluntarily made, or any espense 
fairly and. bon&fiie incurred, to prevent a total loss, sueh saerifico 
or expense is the proper subjeot of a general ooutdbution, and 
ought ia be ratably borne by the owners of the ship, freight, 
and earga, so that the loss may fall equally ou all, according to 
the equitable maiim of the civil law : — No one ought to be enriched 
by another's loss."'' 

The loss is distributed in such cases, by GtEneral Aver- 
age. But if any sacrifice is made for the sake of the ship 
only, or of the cargo only, the loss must be borne by the 
pai-fjes immediately interested, and is consequently defrayed 



In New York, only i of the value of the freight is con- 
tributory; in the other United States ports, % of the value 
is taken. The remainder of the freight is reserved for sea^- 
men's wages, because if the seamen were laid under this 

■ McCulloch, Hunt's Mcr. Mag. '' Mr, Serjeant Mnrshall. 
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obligation, they might be tempted to oppose a sacrifice 
necessary for the general safety, 

Wten the loss of masts, or ship furniture, is eompensatei 
by general aTerage, aa the new articles are supposed to be 
of more value than those that were lost, only f of the value 
is contributed. 



hp ten 



lUmnge of ii.'s goods . 


euu 


oouna vaiue oi a. s gooas aiiuu 


Freiglit of A.'s goods 


400 


Goods of C 2000 


J of new cable, anchor, 




" " D. . . . 8000 


and maat . 


800 


" " E. . . . 20000 


Pilotage, port-duties, and 




Value of tlie ehip . . 8000 


expenses of bringing 




3 of freight . . . 3200 


sliip off the saBda 


700 




Adjusting average 


16 




Postage . . . 


4 




Total loss . . . 


§■1720 


Tot, eoQtvibutoi-j tbIucs $47200 



Am. The owners of the vessclreceivc$800; C. paysS200. 

A. receives . . . 81800; D. " SSOO. 

B. « ... WOO; E. " $2000. 
2. In a storm, goods belonging to A., worth $500, were 

thrown overboard, and the losses of the owners of the vessel 
amounted to $1500. Adjust the genei'd average, the total 
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vahie of A.'a goods beiug S800; B.'s goods, 11200; O.'a 
goods, 33000; value of tte ship, $10000; total feight, 
$1500. Ans. A. receiTes 1400 ; B. pays $150. 

Owners receive $125; 0. pays $375. 



XVI. STATISTICS. 
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1. Find the total products of eacli article embraced in the 
above table. 

2. Find the value of tbe entire product of the wheat, at 
31.10 per bushel; of the barley, at $.65 per bu.j of the 
oata, at 1.40 per bu.; of the rye, at |.70 per bn.; of the 
buckwheat, at 8.75 per bu.; of the com, at |.80 per bu.; 
of the potatoes, at |.37i per bu. 

3. What percentage of the entbe wheat harvest was 
produced in 1840, by the four principal wheat-growing 
States? 

■Tucker's ProgtCES. 
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y 8. TABLR OF AQRICULTURAL PEODUCTI — CohT BUBn » 
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EXAMPLES. 

1. Wtieh of the States jie! Ic 1 tLe heaviest product of 
each of the foiegomg articles and whit ptrcentaj^e if the 
entire product of e^ich aiticlp wa^ the hoavi t pnd i t ^ 

2. Find theaveri^a imount jieldLl ]"y each t the pro- 
ducing States, of each aiticle 

3. Find the total product of each article, aad the value 
of the cotton, at 12J- cents per pound. 

4. Find what percentage of each of the foregoing articles 
was produced by the New England States ; by the Middle 
States; by the Southern States; by the South-western 
States; hy the North- western Sta, tea. 
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<ffQ TABLE or OCCUPATION IN THE tNITED 1TATB 
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EXAMPLE? 

1 Pill til the bknU m tie ■ib \ e tjblc 

2 Emd the average number empl j I hi a 1 iccupi 
tion in 61*311 of the New Eu^hnd ^t tes m ea h f the 
Middle Sta,tea m eaoh of the Southern States m etch of 
the South westeiu Stat« m eaoh of the Worth we^ftem 
States; in the entire Union. 
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an TABLE SHOWING TOE STATE OF EDUCATION IN THE 
UNITED STATES, AND THE NUMBER OF WHITE PEE- 
BONS OVES 90 YEARS OF AGE WHO COULD NOT BEAD 
OR WRITE, ACCORDINS TO THE CENSUS OF 1S40,» 
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BXAMl'LE. 

1 Fill the blank? in the above table, and find the per- 
centage nf the entile population'' embraced in each class, ia 
each heLtion of the Union. 
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S « SUMMARY OF THE ANNUAL PEODUCTS OF INDUSTRY 
T_\ THE SEVERAL STATES, AS ESTIMATED IN THE 
CENSUS OF 1840.« 
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1. FiU all the blanks in the abjie HUp mi find whit 
per centage of the total produoti was derived fioni each 
sotLToe. Find also the proportioo to eich mhahitant of the 
total products of industry in each State, 
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XA^II. PERMUTATION AND COMBINATION. 
89. Perjiutation. 
Pehm'DTATION' shows the number of changes that can he 
niado in the order of a given number of things. 

PROBLEM L 
To find the numher of changes that can he made of any 
giTcn number of things, all different from each other. 
How minj oliimges maj be made iu the poeition of 4 persons 

If there were but two persons, a and h, tliey could eit iu but 
two positions, ah and iis. If there were three, the third eould sit 
ot the head, !n tJie middle, or at the foot, in each of the two 
changes, and tliere could then he 1x2x3 — 6 changes. If there 
weco 4, tlie fourth eouM sit aa the 1st, 2d, 8d, or 4th, in each of 
those 6 changes, and there would then ho Ix^X^X^^^^ 
changes. 

Multiply together the series of numbers 1, 2, 3, &c., up to the 
giTeu number, and the product will be the number sought. 

1. How many vaiiafions may he made in the order of 
the 9 digits? Ans, 362S80. 

2. How many chjngea may be made in the position of 
the letters of the alphabet'' 

Aas. 403291461126605635584000000. 

3. How long a time will be required for 8 persons to seat 
themselves ,it t.a)de in every possible oj-der, if they eat 3 
meals a day 1 

PROBLEM II, 

Any number of different things being given, to find how 
many changes can be made out of thom by taking a given 
number of the things at a time. 

If we have five things, each one of the 5 may be placed before 
each of the othors, and we thus have Q X * permutations of 2 out 
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of 5. If we take 8 at n time, the third tiling may be placed us 
1st, 2cl, and 3d, in each of these pemiutations, and we have 
5X^X3 permutations of 3 out of 5. For a similar reason we 
liUYE 5x^X3x2 pennutationB of 4 out of 5, &e. 



Take a Beriefl of numbers, commencing witli the number of 
Ufinga givflii, and decreasing by 1, until the number of terms is 
equiil to tie number of things to be taken at a time. The prcduct 
of all the terms will be the answer required. 

4. How many otangca can be I'ung with 8 bells, taking 
5 at a time? Am. 6720. 

5. How many numbers of 4 different figures each, caa 
be expressed by the 9 digits ? 

C. In how many different waya may 10 letters of the 
alphabet be arranged ? Ans. 192752239C8000. 

PEOBLEM III. 
To find the number of permutation a in any given nuEiber 
of things, among which there are several of a kind. 



If the letters were all different, the permutations, according to 
Problem I., would be 1x2x3X^X5x6 X7 = 50i0. But 
the permutations of the tlu-oe r's would, if they were all different, 
be 1 X 2 X S, which could be combined with each of tlie otJier 
cliangea ; the number roust therefore be diidded by 1 X 2 X 8. 
For the same reason, it mast also be divided hj 1x2, 
on account of the 2 c'a. Then the true number sought is 
JX''XoX^X''Xox I __ ,„(. 
1X3 XSX1X2 



Take the natural series, ftom 1 up to the number of things of 
the first kind, and the same series up to tlie number'of things of 
each succeeding kind, and form the continued product of all the 

By the continued product, divide the number of permutatioua 
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of which tlic given tilings would be capable, if ihoy wera all 
different, and tte quotient will be the number sought. 

7. How many ehanges can be made in tie order of tte 
letters, in the word Philadelphia? Am. 14968800. 

8. How many different numbers can be made, that will 
employ al! the figures in the number 119089907343 ? 

9. How many permutations can be made with the letters 
ia the word Cincinnati? Am. 201600. 

§3. Combination. 

COMBIN'ATION shows in how many ways a less number 
of things may be chosen from a greater. 

If me hare ten articles, each may be combineiJ with every one 
of the nine remaining ones, and therefore we may have 10 x 9 
pei'matations of 2 out of 10. But each combination will evidently 
be repeated; thus, we have aS and ba, ac and ca, &o. Therefore, 
the numberof oomMnations will be — ^^— 

If now we add an eleventh article, each of tho eleven may be 
joined to each of the oombinBtions of the remaining ten, ood we 
shall have ,, permutationB. But each eom'bJiLationwill 

be three times repeated; thus we shall bave abc, bm, and cab; 
abd, bad, and dab, &.c. The number of combinatiojjs of 3 out of 

11 will therefore be ^ ... ■ Hence we obtain the following 
IX^Xii 

RULE. 

Write for a numerator the deaeonding series, commencing witi 
the number from which tlie combinations are to be made, nnd for 
a denominator the ascending aeries, commencing wi(b 1, (^ving to 
each aeries as many terms as ace equivalent to the number in ona 
combination. 

Cancel the like factors in the numerator and denominator, anA 

10. How many combinations of 4 letters, can be made 
from the alphabet? Ans. 14,960. 
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11. How many combmations of 7 can he made from IS 
apples? Am. 31824. 

12. How many ranks of 10 men, may be made in a com- 
pany of 80 ? 

13. How many locks of different wards, may be unluf led 
with a key of 6 wards? [Find the number nf combina- 
tions of 1, 2, 3, 4, 5, and 6 in 6, and the sum of all the 
eorabinations will be the number required.] Ans. 63. 



XVIII. INVOLUTION AND EVOLUTION. 
84. Involution. 

Involution is the repeated multiplication of a number 
by itaelf. 

The product obtained by Involution is called a power. 
The root is the number involved, or the Jlrst power. If 
the root be multiplied by itself, or employed twice as a 
factor, the product is the second power. If the root ia 
employed three times as a factor, it is raised to the 3d power ; 
if 5 times, to the 5th power, &o. Thus, 2 ia the 1st power of 
2 or 2'. 2 X 2or4,is the2dpowerof 2, or 2^ 2x2x2 
or 8, is the 8d power of 2, or 2^. 2x 2x2x2x2 or 32, 
is the 5tli power of 2, or 2^. The power ia usually denoted 
by a small figure over the right of the root, called the es^o- 
nent, or index. When there is no exponent, the number ia 
regarded as the Ist power. 

TBe second power is often called the square, because 
the number of square feet in any square surface, is obtained 
by multiplying the number of feet in one aide by itself. 

The third power is often called the cube, because tlio 
number of cubic feet in any cubical block, may be obtained 
by msing the number of feet in one side to tte 3d power. 



Hosted by Google 



§84.] INVOLUTION. 275 

The 4t]i power is [sometimes called the hi-quadrate, or the 
square squared; the Sit power, the first siirsolid; the 6th 
power, the square ouhcd, or the eube squaredj the 7th power, 
the second swsoliii ; the 8th power, the hi-qua5rat« squared; 
the 9th power, the eube cuhcd; the 10th power, the 1st 
sursolid squared, Sk. 



If the exponents of any two powers of the same number 
be added, we shall obtain the exponent of their product. 
Thus6'x65 = 6x6x 6x6x6x 6x6x6 = 6=;4^>: 
4^ = 4 x4 x4x 4x4 = 4=. 

In any two powers of the same number, if we sub- 
tract the smaller exponent from the larger, we shall ob- 
tain the exponent of their quotient. Thus 6' -^ 6^ = 
6X6X6X6X6X6X6X6 ,^, ^,^„^, 
6x6x6x6x6 

We may represent any power of a number by multiplying 
its exponent. Thus, the 7th power of 5 is 5' ; the 3d power 
of 2^ is 2', because 2^ X 2" X 2' = 2^ These properties 
form the basis of the system of Logarithms. 

1. What is tiie 2d powetf of 6 ? the 3d power ? 

2. Find theyalue of .9''; 12^; (J)^; 2'. 

3. Find the value of 16'; 1.6'; .16'; (^y. 

4. What is the square of 13.68 ? of 9§ ? 

5. What is the difference between 3* and 4^ ? 

6. What is the value of l"; 8'; 2^ x 2=? 

7. What power of 9 is equivalent to 9° X 9«; 9' X 9"*; 
9'X9% 9x9'x9=? 

8. Multiply 127° by 127', and divide the product by 
127". 

9. Divide 31' by 31'; 17" by 17'; 42' by 42«. 

10. What is the sixth power of ij'u 1 
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11. WTiatistlieMipowerof 5'? tlie 12tli power of 18=? 
tte 24tli power of 11" ? 

8iS. Evolution. 

EvoLDTiON is the process by which we discover the root 
of aoj ^ven power, Thus, 3 is the 2d root of 9, the 3d root 
of 27, the 5th root of 243, heoause 9 = 3=; 27 = 3=; 243 
= 3'. So the 2d or aqiiare root of 49 ia 7 ; the 3d or cube 
root of 125 is 5; the 4th root of 16 is 2; the 5th root of 
1024 is 4, &c. We may denote a root by a radical sign, 
or by a fractional ei^onent. 

The radical sign is -J , and when employed by itself 
denotes the square root. If we wish to denote the Sd, 5th, 
7th| &c. root, the index of the root is written above the 
radical sign, thus, V"~~, V , &<!■ In fractional expo- 
nents, the numerator expresses the power of the number, 

and the denominator expresses the root. Thus, (27)^ = 
^27; (16)^= V16"s; (32)s= ^32", &. 

The product, or the quotient, of two second, third, or 
other roots, is the 2d, 3d, &c., root of the product or quo- 
tient. Thus, V27 X t/Wb = \/-21 x 125 or ^3375. For 
27 = 3' = 3x3x8,andl25 = 5x 5x5. Then 27x125 
= 3 X 3 x3x5x 5x5 = 3x5x3 x 5x3x5=15*. 



Therefore ?/27 X 125 = ]5. In a similar manner it may 
be shown that ^§375" -H ^125 = ^W. 

The power of any root may be obtained by multiplying 
the fractional esponent. Thus, the 4th power of 27^= 
27^. For by the last proposition, ?/27' X ^"27' X 5^27= 
X ^27' = ^Tl' = 27^ 

The root of any power or root may be obtained by di- 
viding the esponent by the iades of the desired root. Thus, 
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This ia the ooaverse of the last propositioa. For if the 
8d power of B'^« is 3^*, or 3^, the 3d root of 3s must be 

sA. 

If tlie numerator and denominator of fractional indices 
be miiltiplied or divided by the same number, the value of 
the quantity ia not altered. Thus, S^ = 3^ = sl For 
the multiplication of the numerator involves the number to 
a certain power, and the multiplioafioa of the denominator 
extracts the corresponding root. Then the 3d root of the 
3d power, the 5th root of the 5th power, &o., is the Ist 
power. 

We may miiltjply or divide any two roots of the same 
number, by adding or subtracting the fractional exponents. 

Thus, ^2^X V2 = 2"^ + s^2^; ?/1 -r i/5 = 5'^~* = 
5^3. For by the last proposition we have ^2 X ^2 = 
^QFx y2^, which is equivalent to ^"2^ or 2^. Also ^75 
■^ i/l= 1^' -H 'v/F' = '^ or 5 ' =. 

When the exact root of a number can be obtained, it is 
called a rational number. An irrational number, or surd, 
ia one whose exact root cannot be obtained. Thus, ^16, 
^2T, v'Bi, ^81, are rational numbers, eqidvalent to 4, 3, 

4, 3, respectively. But ^/5, ^19, t/ 16, are all surds, and 
their roots can only be obtained approximately. 

A number which has a rational root, is called a perfect 
power. Thus, 16 is a perfect 2d power, and a perfect 4th 
power, but an imperfect power of any other degree. But 

5, 7, 12, &e., are imperfect powers of any degree, 

1. What ia the square root of 9 ? the cube root of 8 ? 

2. What is the 4tb root of 81 ? the 5th root of 32 ? 

3. What is the value of l/V, 25^ ; ^64 ; 64"'" c ? 
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4. What ia the product of V 8 by i/l2; of V9by7^? 
6. Multiply i/rhy V'sj 7^ by ^j 4* by i/'¥. 

6. Bivide 6^ by 65; ^by 4^6; 17^ by S/Vf. 

7. Fiad the 4th power of ■/§; the 6th power of 8^, 

8. What is the cube root of 7'; the 6th root of H^ ? 

86. Roots of all Poweks,' 
When the exponent of a power can be resolved into two 
or more factors, by suooessiyely extracting the roots de- 
noted by those factors, we may obtain the root desired. Thus, 
as 12 = 3 X 2 X 2, the cube root of the square root of the 
square roo't of a number, is equal to the 12th root. So the 
square root of the square root is the 4th root; the cube root 
of the cube root is the 9th root ; the cube root of the square 
root is the 6th root, &«, 

The following rule will, however, be generally found more 
convenient for determining the roots of all powers greater 
Uian tho cube. 

' II does not Beem necessary lo give the ordinary rules fat ihe ex- 
traction of ihe squars and cube roots, as the pupil is supposed to be 
already familiar with them. But the following formulas will probably 
be found useful, in ej:plaining the usual method of finding the trial add 
compieie divisoca. 

The equafe of any number consisting of tens and units = 

(3 X the tcn5+ the units) X the units. 
The cube of any number consisting of tens and units = 
The cubo of tho tons + 

{3 X the square of the tens - 
3X the tens X the units + 
the square of the units. 
The entire portion of the root whicli h 
may be considered aa the tons, and the ni 
resent the units. 



[xti 
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At tlie left of the numlDcr whose root is required, arrange 
as many columns as are equal to the index of the root, 
writing 1 at the head of the first or left hand column, and 
zero at the head of each of the others. 

Divide the number into periods of as many figures as the 
index of the root requires. Write the root of the left hand 
period as the first figure of the true root. 

Multiply the numher in the first column by the root fig- 
ure, and add the product to the second column; add the 
product of this sum by the root figure to the third column, 
and so proceed, sttiiracting the product of the last column 
from the given number. 

Eepeat this process, stopping at the last column, and thus 
proceed, stopping one column sooner each time, until the 
Inst sum falls in the second column. 

To determine tha second root figure, consider the number 
in tlie last column as a trial divisor, and proceed with 
the second root figure thus obtained,* precisely as with the 
first. 

Continue the operation until the root is completed, or the 
approsimatioij caxried as far as is desired. 

In order to avoid error, observe carefully the value of 
each root figure and each product. Thus, if the first root 
figure is hundreds, the number in the second column will be 
hundreds, — in the third, ten thousands, — in the fourth, 
millions, &c. 

Examples fob ItLusiKAiiON. 
1. What is the third root of 205692449327 ? 
* If ihe root figure thus found proves too large, erase it and try a 
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1481 ten thoua. 
6331 e. d. 



(2) 17703 un. 104488109 c. J. 

The complete diviaors are marked c. d., the dial iJivisora, t. d. 
The figures ot -which the new additions commence are marked 
(1), (2). 3'he partial dividends by wliich each root figure is de- 
termined, are distinguished hy a comma. They always tarmiiiate 
with the first figure of the period that is annexed. The abbre- 
■viatioas, thous., mill., &e., show the value of the figures against 
wiiioh they ace placed. 

2. Extract the 6tli root of 858G88232.G6832, 
10 n 85Ss53S32.5Ge39(ei,a 

e lens. 36hund. Sie IhonB. 13M len tliou , !77B liuml. tlimia, 
fl 30 910 1808 0. d. 8003j3S33 



109 1290 aioeaoi un. iBosoosTsegsa 

"is" "aiF (ijaioio ewsesoie.-i. 

e 144 S6301nn. aSMBOJ 

"m" (1)30o' 'aiMSOl (2) 60IKP305 t, cl. 

e 301 UQ 36603 ..=.cn=«,. .. 

(1) 301 an. 36301 "oaaaww 

1 302 30908 

"m sir 13 (3) '"'69B10 



The additions to the left hand column may be made mentally, 
and thus shorten the labor. Tiere are other abbreviations, for 
which the student is referred to tbe Chapter on Approsimations. 
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fiiiiiiJiiisiij 


1 1 1 1 1 1 B S i 8 s. = . . . 


1 1 1 1 5 1 1 1 S 8 8 = » . - 


lyiiTTiiij,,. 


||yijii.i..,. 


liillliiii^i... 


11 iiiliiiii... 


1 i 1 i 1 1 1 § i i 1 1 s s . 


1 i 1 1 i 1 1 8 1 1 i 1 s a . 
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he following es 
Soots. 

1. Estraot the square root of 350026681. 

2. Extract the square root of 3; 5; 6,5. 

3. Extract the cube root of 2924207. 

4. Extract the cuhe root of 13 j 12.5. 

5. Extract the fifth root of 65.7748550151. 

6. Extract the 7th root of 1.246688292353624506368. 

87. Apptjoation op the SQUiRii Root. 

The areas of any similar figures are proportioned to the 
squares of their like dimensions. 

The area of any circle ia equal to the square of its di- 
ameter multiplied by .7S54. 

The eireumference of a circle is equal to its diameter 
multiplied by 3.1416.' 

The area of a triangle ia equal to tho base roultiplied by 
halt the height 

In any nght-angled triangle, the squire of the loB^eit 
sidp IS equal to the sum of the squaiea ot the other two 

The distance through which bodies fill, ivhcn filling 
freely, are as the squaies of the times In a vicuum, a 
body would fall l^,\ft in 1 second Then we hwe the 
proportion, letting n lepresent any numbei of seconds, 
■«. «. /;. ft. 
(If : w' : : 16y\j : distance in to seconds. 
Any three terms of this proportion being g^ven, the 
fourth may be readily found. But it should be remarked, 
that ia eonsequenoo of the resistance of the air, the space 

• The more exacl ratio is, 3. 
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actually fallen througli is somewhat less tlian that given liy 
the formula. 

K h repreBenta tte base of a right-angled triangle, p 
the perpendicular, and h the hypothenuse, A = \/jj^+ 6^; 
h^-J h' — p^} p = ^ A^ — &"■ 

The square root of the area of any surface will give the 
Bide of a square, equal in area to the given sui'faco. 

EXAMPLES. 

1. What is the diameter of a circle that is 16 times as 
large as one whose diameter is 13 feet ? Ans. 52ft. 

2. The area of a circle is 7632 feet; what is the diame- 
ter? Ans. 98.5ft, 

3. A horse is fastened to a post in the centre of a field. 
"What is the length of a rope that will allow him to graze 
an acre? Ans. 7.136 rods. 

4. A ladder 75 feet long, rests against the trunk of a tree 
at a point 60 feet from the ground. How far is the foot of 
the ladder from the root of the tree ? Ans. 55.9fb. 

5. The length of a room is 18 feet, and the width 12 
feet. What is the distance between the opposite comers ? 
What length of rope would reach from an upper comer to 
the opposite lower corner, the height being 10 feet ? 

Ans. 21.6ft.; 23.832ft, 

6. The circumference of a circle is 29 rods. What is 
the side of a squai'e having an equal area 1 

Ans. 8.18 rods. 

7. Two ships left the same port; one sailed 125 miles 
north, the other 100 miles east. How far were they then 
apart? Ans. 100m. 24.96r. 

8. A kite accidentally lodged in the top of a tree, but 
the line breaking, I measure its length, which is 210 feet. 
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Wiiat is the height of the tree, the foot heing 189 feet 
from my standing place ? ,4ms. 91.53ft. 

9. Desiring to know the height of a precipice, I drop a 
stone from tie summit, and observe by my watch that it 
Btrilies the ground in 3 J seconds. What is the height?' 

Ans. 197.02ft, 

10. A bag of sand is dropped from a balloon li miles 
aboYC the surface of the earth. How long will it be in 
falling?' Ans. 20.25seo. 

When one number bears the same ratio to a second as 
the second does to a third, the second number is called a 
mean proportional between the other two. Tb.v.s, in the 
proportion 3 : 6 ; : 6 : 12, 6 is a mean proportional between 
3 and 12. 

The mean proportioiial between any two numbers is eqiial 
(o ilie square root of their iprodiiM. 



11. Find a 1 




12. Find a i 


mean proportional between .75 and 12. 


13. Find a 1 


iiean proportional between ^ and 5J5. 


14. Find a i 


nean proportional between ^^^ and .875. 


15. Find mo 
; 25 and 13; 


iaa proportionals between -^^g and 16; 5 and 
1 and |. 


88. 


Application of the Cube Boot. 


The solid contents and the weights of similar bodies arc 
. each other as the cubes of their diameters, or of their 



The solid contents of a sphere may be found by multi- 
plying the cube of the diameter by .5236. 

The cube root of the solid contents of any body, will give 
the side of a cube, equal ia solidity to the given body. 
' No allowance ia made for tesialEincc of ihe air, in the answera ihat 
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EXAMPLES. 

1. What are the solid contenta of tlie earth, supposing 
it a perfect sphere, whose diameter is 7920 miles ? 

Am. 2601208608T6.8 cuhic miles. 

2. If a ball 2 inches in diameter, weighs H pouncla, 
I'.'hiit would he the weight of a similar ball 6 inches in 
uiamctor? Am. 40ilb. 

3. What is the side of a cubical box that will hold 1 
bushel? Ans. 12.907in. 

4. What is the side of a cubical pile that contains 256 
cords of wood f Ans. 32ft. 

5. If a tree 1 foot in diameter, yields 2 cords of wood, 
how much wood is there in a similar tree that is 3ft, Gin. in 
diameter ? Ans. 85f cords. 

6. If a pound avoirdupois of gold is worth 1200, and a 
cubic inch weighs Hi oz., what would be the value of a 
gold ball 1 foot in diameter ? Am. 1243000. 

7- What is the diameter of a ball that weighs 27 times 
as much as one 3 feet 6 inches in diameter? 

Ans. 10ft. 6in. 

8. If a hollow sphere 3 feet in diameter and 2J inches 
tbiclr, weighs 12 tons, what would be the dimensions of a 
similar sphere that would weigh 324 tons ? 

Ans. Diameter 9ft. ; thickness 7 inches. 

9. What is the side of a cubical block of wood, that weighs 
as much as a sphere of the same material, 15 inches In 
diameter? Ans. 12.09 inches. 

10. The length ot a ship s keel is 70ft , the breadth of 
beam 25ft,, and the depth of the hold 12Jft. Eequii'ed 
the dimensions ot another ve'isel, built on the same model, 
but of twice the tonnign 
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11, If a ship wliose keel meaaures 90 feet, carriea 420 
tons, wliat will be tlie tonnage of a similar vessel witli a 
keel 60ft. long f 



XIS. PEOGRESSION, OB SERIES. 
89. Arithmetical aisid Geometrical Progression. 
Let a represent tLe less extreme of a series, I the 
greater extreme, n the number of terms, s the sum of all 
the terms in an arithmetical series, p fke product of all the 
terras in a geometrical series, d the arithmetical d 
and r the geometrical ratio. Tlien 



Arithmetical P>-offression. 


In Geometrical Proff 


■cm. 


a + {n-l)d 
2 


(1) 
(2) 


l=aXr-'-' 


(5) 
(6) 


--l-(n-l)d 


(3) 


''^^ir- 


m 


_ I— a 


(4) 


-^ 


(8) 


n compaimg these tables, we see that 

addition oorieapond^ to muJlipht ififin ; 
sabtractton " " division, 




midhphcatiM, 
dwm^i 


u 


" mmlution; 
" eodutum 





If, therefore, we had a serie? of nnmhers bearing the 
same ratio fn the naturil seiies, as an Aiithmetical to a 
Geometiioil Pio^rpision, the labji of mnltipboition' would 
be reduced to that of simple ■idditioc, and involution to 
simple luiiltiphcatiiin buih a series constitutes a TaeLE 

or LOGARITHMb 
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Examples. 

1. Determine the value of n, when a, d, and t are given, 
by tte 2d method of analysis, stated in Section 57. 

Bj formula (I) ue perceive iiiat if I be eubtracted ftom n, tlia 
remainder maltiplied by d, and a added to the product, the sum 
■nill be I. ReTersing the operation, if we subtract a from I, diyide 
th.e remdniier by d, and add 1 to fie quotient, the sum will be n. 

Am. n=^Jl2l Jrl. 

2. From formula (2) find the yalae of I, when a, n, and 
s are given, and the value of a, when I, n, and s are given. 

Ann. l^'^-a,,a = 'i'-l. 

~D t r 1 me the value of n, when the values of a, I, aad 
s are known • 2s 

4 Prum f imula? (1) and (2) determine the value of a, 
when d n and s are known. 

Substituting foi I In formula (2), its value in formula (i), wo 

h.,.._''''-i-^^l£> 

Puvarsiag all the operations that must be performed on a to 
produce tiiis result, we find that o = {- — (n — 1) d)-^2. 

6, Prom formulas (2) and (3), how may we find the value 
of I, when d, ra, and a are known ?* 

Ans. ;=(?i+ii^e;)^2 

• There ate two fofmulfls, which the pupil could hardly be e\pecled 
IV oblain, without considerable Imowledge of Algebra. They are, 
therefore, Lneei-ted here, in order thai he may have ail the foimulai 
that are necessary to solve any question in Arithmclioa! Piogiessun 



-2a+ V (d — 2af + S 



Hosted by Google 



SbS Pi'JGItE Il.^ OR SEItlEh [VRT \I^. 

C A labniei igreed to djg a well S'J mhIs dpcp, ior 
which he was to be jiaid as foUows : 75 cents for the fir&t 
J ird, SI 25 tDi the Becond y%Td, and so on, incieasmg 50 
cents for each suhse jueat yard What would the last jard 
cost, and what would he receive for the whole job ? 

2d Ans. S399.75. 

7. The formula for determining the sum of any geomet- 
rical series ia s = — ^^- — Determine from this formula, 
the value of r wten s, a, and I are given. 

8. "When one of the extremes, the ratio, and the sum of 
the terms are given, how would you find the other extreme ? 
Give separate answers for each extreme. 

Ans. a = lX r~(r — 1) X s. 

9. "What is the sum of the series 2, 1, J, i, &c., to infi- 
nity ? (The last term in any infinite decreasing series is 0.) 

Ans. 4. 

10. If a man commences at 21 years of age, and annu- 
ally puts S500 at compound interest, how much will he be 
wortk when he is 50 years old? Ans. $36819.90. 

11. Insert 2 mean proportionals between 1 and 343. (As 

When d, I, and s ore given, 

_2i + d±: \/(,2l+dY —&di_ 



■2d 

The sign following d in ihe second formula, is sometimea +, and 
Bometimea — . The proper sign can easily be determined by trial. 

'If (lxr-a)^{r-l)=3. r x « — 5 = ^ X »■— «■ Then 
rxs=^iX'' + '' — "■ Subtracting I X t froui J" X », we have^X " 
— lXT = s — a. BQtrX« — '■X l = rx {» — *); and therefore, 
dividing by s — I, we obtain the answer, r^=(s — a)-i-(s — I). This 
analysis will be more difficult to follow than any of those required in 
arithmetioal progression ; but the pupil should pass nothing over until ho 
understands it perfectly. 
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there ai'e tc 1 2 muins flu, niinil ei of terina is i, anil tlie 
extremes 1 and 348 ) Am. 7, 49. 

12. Insert 5 mean jjr'iporfionals letween 4 and 2916. 

Am 12, 36, 108, 324, 972. 

13. Every o^ipaious fish depo^iti annually, at the spawn- 
ing season, many thousanls of ova If we estimate the 
average number deposited by eanh pair of herrings to be 
only 2000, to what number would the offspring of a single 
pair amount in the eighth year, supposing that every egg 
produced a fish ? 

Ans. 2 septillion, a number which would make a 
masa larger than the whole globe. 

14. According to some experiments, it has been found 
that one stem of the hyoscyanius sometimes produces more 
than 50000 seeds. At this rate, if every seed should produce 
a fertile plant, what number of plants would be contained in 
the fourth crop from a single seed ? 

Ans. 6250 quadrillion, a number that the whole surface 
of the earth would not be sufficient to contain. 

15. If the human race, after malting a proper deduction 
for those who died, had doubled every twenty years, how many 
of the descendants of Adam would have been living when he 
was 500 years old ? Am. 3S654430. 

00. Habmonical Prookession." 
When three numbers are such that the first is to the 
third, as the difference between the first aud second is to the 
difference between the second and third, they are said to be 
in Harmonioal 1*bokietion ; and a series of numbers, in 
continued harmonical proportion, constitutes a Haemoni- 

CAL PaOORESSIOK. 

The reciprocal of a number, is the quotient of 1 by the 

■ So called, because if a niDsical siring be divided in harmonieal 
proporiion, Ihe diflereni pans will vibrate in unison. 
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nuinber. Thus, J is the recipTOcai of 2 ; 4 is the reeipiocal 
of ^ ; I is the reciprocal of |, Sm. The reciprocals of any 
e^utdiffermt series form, a harmonical proportion. 

I. Two munbers feeing given, to find a third in harmoni- 
ca! proportion. 

Consider the reciprocah of the numbers as tieo terms of 
an equidifferent series. Tim third term, wUl he ike recipro- 
cal of the number sought. 

Find d third harmoniaal proportional to 120 and 40. 

The reciproeals are jJa, and j'j, or y^jj. Tiie thii-tl term of 
tlie equidifferent Eeries is y|g, aad its reciprocal 24 ia the har- 
nionical propoi-ljonal sought. 

H. To insert any number of hannonieal means between 
two nnnibera. 

Find as many ariifimeUcal means between the redprooah 
uf the given numhers. These means wiU he the reciprocals 
of the harmonical mea/iis. 

Insert 4 harmonical meana between 20 and 120. 

The reciprocals are j'j and jan, or j|g and 7^5. The foui- 
arithmetical means are tIq; tIhi tIo' '™'' Ti^' whose recipi'o- 
oala are 24, 30, 40, and 60,— the desired harmouioal means. 



1. Ihi ln«t twj t rms cf a hiimoiicil puyessi n ai 
60 and aO Keqmrtd thp ten &iii,i,eedjBg terms 

2. The first two teims of a hannonieal proportion ia 
348075 and 09615 Find the ms succeeding terms 

3. Insert 6 hairaoniua! means between bSO and 5040 

4. Insert 8 harmonical means between 10 and 60. 

5. Insert 2 hai'monical means between i and J, 

6. Insert 4 hannonieal means between J and A. 
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91. Compound Interest. 

Compound Interest may be computed i>y Geometrical 
Progression ; a = the funount of II for tlie time that should 
elapse between two suocessive payments of interest ; r ;= a ; 
w = the aumber of payments. 

The labor of oompiiting Componml Interest, may be abridged 
by a table in whioh the amotmt of $1 is computed at different 
rates, and for a number of years. (See Table I., p. 293.) 

I. To find tlie amount of any sum by Ibe Table, muMply the 
givin gum by the amount o/Jl for the siveti iime. 

ExAMPLB. What will bs lire amount, at 7 per cent, compound 
intoreat, of 5200 for 15jt. ? 

SI in 15yr. at 7 per cent, amounts to2.75B031, and 2.759031 x 
5200 = 8551.8083. 

n. To compute compound diseouut, or to find the present worth 
at compound interest, of any sum due at a future time, dixidt the 
ffwm aum iy the aiiUHini of $1 for the given time. 

ExAMrLE. — When money is worth 6 per cent, compound interest^ 
what is the present worth of §5000 due in 19yr. 4mo. 24dy. I 

81 at 6 per cent, would amount in 19yr. 4mo. 24dy. to 82,577489, 
and S6000-t. 2.577489 = $1989.87. 

in. To find the time in wWch any principal will amount to a 
given aum, diiTrfe tlie amount by theprmeipal, aiidloohfor the qwitient 
in the Table, under the given rate. 

Example. — In what time, at 6 per cent, compound interest, will 
S25 amount to 848! 

2,012196 in layr. 

1,92 exoeeds 1.898399 by .021701, and 2,012196 eioeeda 
1.898299 hy ,113897. Then if the gain in 12 months is ,113897, 
in what time would there be a gain of ,021701 1 

.113897 ; .021701 : : 12mo. : 2iiio. Sdy. very nearly. 

IV. To find the rate at which any principal will amount to a 
given sum in a given Wme, divide the amotmt by the principal, and 
look for the guotimt in the Table, opposite the i/iven time. 

EsAiari.E. — At what rate of compound interest, will S250 amount 
to $550 in 18 years! 
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f ?g =■■ 2.3. In the lino of 18 years, wb fled 2.2 unilep 4J per 

EXAMPLES. 

1. Find the amount of $637.25, at 5 per ccEt. compounct 
interest, for 16jr. 3mo. 15dy. Am. $1411.32. 

2. Allowing 7 per cent, compound interest, wlat is tlie 
present wortl. of 11000, due in 35jr. Smo. 6dy. ? 

Ana. 390.91. 

3. At 6 per cent, compound interest, in what time will 
S250 amount to flOOO ? Ans. 23yr. 9mo. 13dy. 

4. At what i-ata of compound interest will $127.75 
amount to $201.22, in lOyr. 3mo. 24dj.? 

Ans. a per cent. 

93. Annuities. 
Any sum of money to be paid regularly, at stated 
periods, is called an Annuity. The payment may be 
stipulated for a given number of years, in which case it is 
called an annuity certain, or it may he dependent upon 
some particular circmnstanoe, as the life of one or more 
individuals. The latter is called a contmgent annuity, A 
p^-petual amniiity, is one which can only be terminated by 
the grantor, oa the payment of a sum whose interest will 
ho equivalent to the annuity. Of this character is the 
consolidated debt of I 



An annuity m pomession, is one on which there is a pres- 
ent claim ; an artrvrnty in reversion, or deferred annuity, is 
one that does not commence until the lapse of a stated 
time, or the occurrence of some uncertain event, as the 
death of an individual. 

The present worth of an annuity, is the sum which, at 
compound interest for the time of its duration, would 
amount to the sum of all the payments, each being placed 
at compound interest as it became due. 
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r... 


2t.„U 


3i p. cent. 


lp,Mnl. 


4|tp.M»l. 


!>.«.>. 


<,».< 


7p«n.. 


■ 


laSMW 


1:147533 


liasiiMm 
lisiooa 


1! 1925 19 
1.3461^ 




lira 


-- 


1 


ill 


i.asas55 


.365319 
iitOSJOB 


.303360 
.3G0BE 


is 


.4 8 
,H3 


s 


l!435761 

!-is 


i:67334fl 


.S394S4 
.601039 


1 


M 


iai 


i 


i!70a43s 


.733MS 
.71)4073 

s 


IS 

3.11)1133 


!i.'«IS479 

aiiini* 


S.406fllB 


J!?S 


3 5^8 6 


1 


i.seosDS 


SJ1}9431 


I33!S 

a.4U47W 

a.asaoi 


a.5a»s4i 

9.753106 


siosaiBi 

3.071534 

IS 


3.803 


1 


lii 


11 


a.773470 

a,ss33Gg 


43i™0 
3.5B403e 


8.555673 
.733458 
.920139 


"aioEB'ir 




1 


asnooMQ 


aiiiiow 

3J33SB0 


3:T0431B 
3.9.111080 


s 


4.538039 


_ J 


40 


IS 


3,45(lgli0 


4.1039^ 
4,35*0 

jifliesae 


4.87737fl 


as 


iiS" 


43 
45 


n 


1.7ffii3SS 


.993061 


= 


is 

8.n950O8 


o.flo 

liHSj 
13.7 


1 


1 


IS 


0.570538 


lis 


M 


6.39 
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TABLE II. 
The Ajcofbt of an AsaciTr of $1.00, from 



Year 


3p...« 


3ip.c=„t 


4p.«nt. 


lip.cenl. 


fip.cenl 


5lp.«i.t 


....... 








IOODOdo 


lODOOO 


loooao 


100000 


lODMOO 




2.(tMiia 


!03»l 


3.01IXKKI 






311550001 "oeuooo 




30 woe 




3 l"lliOO 


3W^ 




3 1080^51 3 It'SWIO 










4 37819 










smm 


5sCi4W 








3 581091| E 037093 






055015! 


0«3S07i 






G.88B03 
















s^woBe 














OJ4910 


















11.3002^ 




10 


11 4838 I, 


II-^ISj: 


12 000107 


12288210 


12.57789 


13 8J5354 


13180061 




issrro^ 








]4.20a7S7 


14 18340S 






41!lii0°1 






15 464031 


i.ti7ia 


10 3835^0 






somofl 




16IUb33l 




17 J3J8J 


I8.B86708 






7IKC3S4 






18 Si 


ifl5(i8ea 


30a!l25!S 






mS^ 




30D33S88 


20 784054 




22.408803 




6 


aoisGSsi 




81KW31 


!M71B337 




24 aa 




7 


si7aisa* 




S3 00T31i 


84 7110 




26 Oi 






33 41443 


S44UB691 




S0.8S5084 




20 120; 








ae.35Tisn 




9U0U35B 


30o30004 






SO 


208 03: 


as 37968! 


2077807; 




33085054 


34 J8 






28e04S8 


303M471 


3198JnOS 










2, 


30 5367a 


38 33880" 


34 31-^ 






40 98430! 


43.3 22901 


2i 




3446041: 


36 617888 


3803-030 






4fi "5i»a 


"* 








41 BU)196 






•. f -\ 


as 




3304J8J' 


4104SMH 


44565211 
























43 5soe 
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W 






77.S0831< 
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37 
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*0 


;540J960 
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136 605014 
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BB.S<IDS37 




112.840088 
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133.378404 
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ANNUITIES. 
TABLE III. 



Vnar 




3tp.Mnl. 


4p.«nt 


41 p, cent. 


6 9..v»t 


!Hp.eeoi. 


6 p.™-... 


Year. 






.miS 






0MS38 


0.047S 


094330 












I'sm 


1,SM4 










siTmi 


!8018^ 


3,77009 

s.smi 


3.7189 


3,7332. 


IE 


2.6730: 


3 




ifl767 


4!3150S 




4.3899B 


lissyii 


l!3702l 


4.3l33i 


3 






£.32855 
















joS 


b!bt3U 


6,0030. 


o^i 


6:i032: 


6.33iS 


t^. 


1 






7.«076! 




7:2087 




6.95^0 








B.S3IB0 




a.11090 


7.91S72 


7.73173 


7.53792 


7.38009 


10 


11 






s.ims 


8,538* 


8.30641 




7.88867 




m 


0'.B540I 




9.38501 




aj(633! 




Rseaai 


13 




10.6349] 




9.085SI 








B^m 


3 




iismn 


10.920^ 






o!g<)8ii. 








15 


11,B37M 




1U1830 


10.7395S 




m!03759 


0.7122. 









13.011113 


11.05!t30 










10 






1S.63US 


13JOK7 






10!864<i 










I3,lS9a 




13.15991 


11.68039 


1121607 
















13.08032 


iLoinii] 
















12.411331 




]1.46!I92 


30 








4.03D1( 




IKBSIlSi 






31 








4«ii; 




iai63DD 








£) 


ie!443ej 




i4.6Sgs< 




13.1S837 














15.34801 












ss 


17.41310 


648151 


5.aaiiw 


4.«(aw 


l*J)930i 


13,11»91 


13.76330 


35 












.3731^ 




13.0031: 








17!38930 


1S!33BS9 




.64303 












17.0010! 


je.uo30G 




.89813 














16.95371 




0.14107 




13.5007! 




30 


i9!boo4' 


la.assos 


17^30; 


ie!sB88u 


.3»4i 


14:53370 




30 












lojasei 




l&OSPOO 














15.8020! 




14.08401 


33 




S0!W57! 












11.3302 








ig!7aa9i 
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si!48ra 




18,68*61 


17.10101 


10.37410 
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14.49825 
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15.80174 






40 


23.1147 


SL3M(i' 


19,79ST 


iSS 
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lol'us 


48 




33.11340 


auDoin 




ia5Mi: 


17.39431 










53.7013 


S1.834i« 






1743321 












^.0U3fll 






17.34SIU 


















17.98377 








15 


a4Jl87 


33.40541 


SOiTSOtM 


19!lSt»5 


17.77407 


16.5477! 


15.45583 


15 








30.E»eS 


I9J!fflJ7 


17.B8007 


16.63SS: 








25.0947 




3L0iaH4 


19.41471, 


17.0810! 


16.7W57 








25,3ne7 




21.1051 


19.5356 
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25.S0I6 
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Bs.'isaes 






la.HOflU: 









Hosted by Google 



296 pHOGimasio.N', ok eekies. [art. xix. 

Nearly all tlie questions that oecur in aDnuities, can be 
easily solved by tho first method of Analysis, given in Sec- 
tion 57, p. 190. This will be readily seen, by comparing 
the following 

RULES, 

1. To fmd the amount dvs on an anmdty that has re- 
mained un/paid for a given time. 

Multiply tha amount of an annuity of one doUai for the 
^ven time,' by the ntimber of dollars in the given annuity, 

2. To find the present worth of an. annniiy certain. 
Multiply the present worth of an annuity of one dollar 

for the given time," by the number of dollars in the given 
annuity. 

3. To find the present worth of a iierpetual annuity. 
Divide the annuity by the interest that ONE dollar would 

yield, in the time that elapses between the several payments 
of the annuity. 

4. To find the annuity, when the present v:ort}i, or the 



If the present worth is given, divide by the present 
worth of an annuity of Ohe dollar for the time the annuity 
is to continue. If the amount is given, divide by the amount 
of an annuity of ONE dollar. 

5. To find ilie present viorili of an annuity in reversion. 

Multiply the present worth in reyersion, of an annuity 

' This Bmounl; may be taken from Table II., p. 394, or it may be 
determined by finding the sum of a geometrical progression, (E.v. 7, 
seel. Sn,) in whiuh 01= the annuity, r = the amount of j)I for the (ime_ 
that should elapse between two successive payments, and « = the 
nuttiber of psymenia due, 

" The present worth may be taken from Table III, p. 29!>, or it may 
be fonnd by dividing tlie amount of an annuity of 81 for the given time, 
by the amount of SI at compound iiiterest, for tiio same time. 
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of ONE dollar/ by tlie numuer of dollars in the given 
annuity. 

EXAMPLES. 

1. An estate that yields an. annual income of $2000, ia 
offered for aale for the amount of 10 years' income at 6 per 
cent, compound interest. What is the price of the estate f 

Ans. 826361.59. 

2. A gentleman ■wishes to present his estate to his chil- 
dren, reserving enough to yield S700 per annum for 15 
years. How much must he reserve, allowing 5 per cent, 
compound interest ? Ans. $7265.76. 

3. For how much should an estate that rents for $175 
per year, he sold, to allow the purchaser 6 per cent, interest 
on his investment ? Ans. $2916f. 

4. What sum of money miLst a man lay up annually, to 
amount to $10000 in 20 years, the investments heing all 
made at 6 per cent, compound interest ? Am. $271.85. 

5. A iather leaves an annual i-ent of $400 to his eldest 
child for 5 years, and the reversion of it for the 8 succeeding 
years to his youngest child. What is the present worth 
of each legacy, at 6 per cent. ? 

Ans. 81684.94; $1856,13. 

6. If a person saves $250 per annum, and invests it at 6 
per cent, compound interest, how much will he be worth at 
the end of 25 yearaf Ans. $13716.13. 

7. What sum invested at 6 per cent, compound interest, 
will yield mc an income of S1600 per annum for 25 years ? 

Ans. 820453.38. 



» This value may be found from Table III., p. 395, by siiblraciing 
the present worth of an annnily continuing until the reversion com- 
mencti, from (he present worlli of an annnit]', continuing until the 
lates. Thus, the present worth of an annuity of $1, to 
years, and continue 8 years, compuling intereel at 6 
88687 — 83,67301 = S5.2I3SS. 



Hosted by Google 



298 rKOGHEBSIOX, OR SERIES. [ART, XIX. 

8. What sum wOl huM a wall worth #1000, and renew 
it every 15 years, at 5 per cent, compotmd interest? 

N, B. At 5 per cent, compound interest, $1 in 15 years Tiill 
amount to 52.078088. Tlie iittei-est is therefore SI,078!t28, The 
amount neoeasai'y to renew the wall, is ?1000 -^ 1.078928, to 
which must be added the $1000 expended for building tie wall nt 
fii-st. 

Ans. S1926.85, 

9. A builder takes a leaiSe of a lot of gronncl for 25 jeai'S, 
ftttd erects buildings on it which cost him 820000. Allow- 
ing money to be worth 6 per cent, compound interest, wtat 
cfear" annual rent must he receive from tte buildings to 
reimburse his expenditure, at the termination of the lease, — 
the rent commencing one year after the lease is given ? 

Am. 31593.58, 

10. What sum must be paid, allowing 6 per cent, com- 
pound interest, to extend a lease 7 yeai-s, — the clear annual 
rent being |500, and the lease having 4 years to ran ? 

Ans. S2210.88, 

11. What is the amouDt of a pension of S400 a year, 
payable semi-annually, for 3 years and 6 months, at 7 per 
cent, per annum ? Ans. $1555.88. 

12. What 13 the par value of ao annual income of £500 
in the 4 per cent, consols?' Ans. £12500. 

13. A railroad has been constructed throiigh a farm, ia 
consequence of which, the owner of the estate is obliged lo 
expend $400 in fencing, that must be renewed at the expi- 
ration of every 12 years. What sum should he now receive, 
to compensate him for the requii'ed expenditure, money being 
worth 6 per cent, compound interest? Ans. 8795.13, 

received after de dueling 



'The dear 


annuel rent, Is th 


ground-reiil. 


axes, and olher e;;p 


I' Consols i 


an Bbbtevialion fo 


British Katio 


al Debl. 
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14. The esecutoTs of au estate wish to dispose of an uu- 
expii-ed lease tliat has 8 years to run, for a premiLuii of 
$1500. What amount mwat he added to the annual rent, 
for that purpose ? Am. 3241.55. 

15. What is the present worth of a reversion of ?700 
per annunij to commence in 20 years, and continue 30 years 
thereafter, allowing 6 per cent, compound interest? 

.ins. $3004.36. 

16. The British National Deht is ahout £800000000. K 
£8000000 were applied annually to the reduction of this 
deht," in what time would it be paid off, calculating com- 
pound interest at the rate of 5 per cent. ? 

Ans. 36yr. lOato. 13tly. 

17. There are two adjoining farms, each renting for S4.Q0 
per annum, but the rent of one is payable semi-anauaJly, 
the rent of the other quarterly. What will be the differ- 
ence in the income from the two farms, at the espiration 
of 20 years, provided all the rent is iuvested as fast as it 
becomes due, at 6 per cent, compound interest?'' 

Ans. 8190.67. 

18. An estate is sold for $50000, of which $5000 is to be 
paid in east, and the rest in semi-annual instalments of 
$2250. But the purchaser proposing to discharge the whole 
debt at once, he wishes to know what sum of money will be 
required, allowing discount -at the rate of 7 per cent, com- 
pound interest. Ans. 136977.90. 

19. A gentleman takes a lease for ten years, at $450 per 
annum. At the expiration of. two years, he wishes to give 
up the lease, but the landlord will not consent, unless the 
tenant will either pay down a year's rent in advance, or 860 

sitiking funil for llio reduction of the debt. 
ii Till" amnunt ■>{ SO quarlerly payments of $1 each, would to 
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per annum, during the whole term of the contract. Which 
proposal ia the more favorable, and how much will he save 
by a^Msepting it, money heing worth 6 per cent, pei- annum ? 
2d Ans. He wiU save $77.41. 

20. What is the difference in value, between the present 
worth of a lease, for 100 years, of an estate that rents for 
?1500 per annum, and the perpetuity of the same estate, 
computing interest at 7 per cent, f 

Ans. S24,69, or less than one week's rent. 

N. B. The pi'eseut worth of an annuitj of SI, to continue JOO 
years, at 7 pec cent., ia 814,269251. 



XS. POSITION. 

The answers to many difficult analytical questions, can 
he obtained by assuming one or more numbers, and working 
with them as if tboy were the true numberB- sought. The 
method of obtaining the correct result in such cases, ia called 
Position. 

SiNGlE Position requires only one assumed number. It 
is used in solving questions in which the required number 
is increased or diminished by any of its parts or multiples, 
either by addition, subtraction, multiplication, or division. 

Double Position requires two assumed numbers. It ia 
applicable to all questions that can be solved by Single Po- 
sition, and to nearly all questions that can be solved by 
algebraical equations. 

93. Single Positton. 
Questions in Single Position may be solved by the follow- 
ing rule : 

Assume any convenient number, and proceed with it 
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according to the conditions of the question. Multiply tte 
assumed number hy the number giyen in the question, and 
divide the product by the result obtained with the assumed 
number. 

Example for Iliiibthatiok. 
Divide $158i among three pBraons, in such miinner that J of 
tlie first share, J of the second shore, and J of the tJiird share, 
ahtkU all be equal. 

Suppose i the first share 250. 
Then the fii-st share will be 500 250x1684-^2250=176, 

second ehare 750 is ^ the first share. 

iMi'd share 1000 Am. 1st share $352 

2d " S638 

Result 2250 g^ .. j,04. 

Sohe by the above rule, Esamples 8, 15, 22, 23, 26, 28, 
29, 30, 32, 33, 42, 46, 47, 68, 69, 64, 71, 73, 74, 79, 81, 
Section 60. 

94. Double Position. 



aonvetiient numbers, proceed with them sepa- 
rately, according to the conditions of the qwes n ud n « 
the result obtained from each operation. 

Multiply tke error of either result by the d ff n f 
the assumed numbers, and divide the product by he diff 
enoe of the results. The quotient will be a n 

be added to the assumed number, ii :t, gives u! 

small, or to be subtracted from it, if the resul is 1 g 

In many cases the correct result is obtaineil at h fi 
but if greater aoouraoy is required, take the number obtained by 
(Jie first trial, and the nearer of the two nnmbers first assumed, 
or any other that appeaj-s more nearly correct, as neiv assumed 
numbers. Repeat the operation as before, and you will obtain a 
new answer, more accurate than the former. This process may 
be repeated until you obtain the true answer, or a number suf- 
fioienfly correct for your purpose. 

This Rule fails in tliose questions in which the result of the 
operations to be performed is not a known, jiitmbor, but the re- 
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quired number, or one depending upon it, sueli as some multiple, 
or some part of it. Suoli oases may usuailj be solved by the fol- 
io wing rule. 

RULE II. 

Assume two convenient numbers, and perform on each 
of them the operations indicated by the question. Sote 
the erroi'a of the results, and maa'k each of them with the 
sign -f- or — , according as it is io excess or defect. 

Then form the following proportion : — 

The difference of the errors, when they are cdi/ce' or their 
sum, when thoy are ■anliJce : the difference of the assumed 
numbers : : either error : the correction of the assumed num- 
ber which produced that en'or. 

Examples fob. Illubtbatiom. 

I. "A hunter wlalies to measnre tlm "widtli of a ravine, aad 
having no other means of doing it, he fires a rifle ball at a small 
knot on a tree, ivbioh stands on tlie opposite bank. On going 
over, ho finds that the ball stviick 6 inches helow the knot. By 
previous eiperimcnts, he knows that tJie ball drops 2 inches in 
going 60 rods, and its deflection is proportional to the square of 
tho distanOe added to J of ifa cube. Wliat is tlie width of the 

Suppose 100 



Suppose 7G 

(6^)'+ l "f CiS)"^ 2= 0| second result. 
Subtract 6 

Then by Rule I, 7-J X 25 -- 6^^ = 2T||, oOrrBction for fii 
supposition. 100 — 27^^ =■■ 72^^ rods, approsim ate width. 

Working with tbis result, we obtain for tJie defleetion G.l 
inches, which is so near the true deflecUon that 72 rods may 
Hssumed as the true vidth. 
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2. A person being asked the time, replied ; " The sim now riaea 
at & and sets at 7. Now if jou add ^ of tie iours that have 
passed aijice sunrise, to ^f of those which must elopae before 
annset, you will hs,ve the esact time of the day." 

To find how many hours haie elapsed since sunrise, hj Bule II. 
Suppose 6. Suppose 8. 

Si + H o{S = e|J. I + li- of 11 = 8|f 

The result should be 11. Tlio I'csult should be 8. 

Ist Error — ijV- 2d Error -j- J^-. 

il^- : 3 : : 4^',- : 2j correction to be subtracted from 6. 
6_25= 3i 6 + 3J = SJ the true time. 

Froof. ^ of 3j + |E of lOj- = 8^-. 

Examples for the Pupil. 

1. A farmer engaged a servant, agreeing to pay him 11.50 
for every day he should work, and to charge him $.50 per 
day for his board, every day he should be idle. At the end 
of 13 weelts, t]ie man received $86.50. How many days 
did he work ? Ans. 66 days. 

2. Two men have the aame income, A. saves J of his, 
but B. spends $325 per year more than A., and at the end 
of 5 years fiads himself 1625 in debt. What ia the annual 
income of each? Ans. $1000. 

3. A person distributed in charity 2d. apiece among several 
poor children, and had 4d. left. He would have given them 
8d. apieoe, but had not enough money by lOd. What was 
the number of children ? Ans. 14, 

4. A man has a chaise worth tl30, and two horses. If 
the first horse be harnessed to the chaise, their joint value 
will be 3 times that of the second horse; bat if the second 
horse be harnessed to the chaise, their joint value will be 
twice that of the &st horse. Required the value of each 
horse. Ans. First horse S104; second $78. 
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5. Eind two nambers, wlioae difii-iciirf is 2Q, nnd their 
product 546. Ans 13 and 42 

6. A man sold a horse for 1144, and therebj gained as 
much per cent, aa was equiyalent to the numbei of dullard 
that the horse cost him. How much did he gwe for the 
horse? Am gsO 

7. The fourth power of a certain anmher, dimmislied hy 
7 times the numher, and increased hy 3 times its cube, 
equals 3381. What is the number f An-. 7 

S. Find a numher to which if 7 times its square he added, 
the sum will be 500. Am. 8.3804 + ■ 

9. John is now three times as old as Charles, hut five 
years ago he was four times as old. Required the age of 
each. Ans. John 45; Charles 15. 

10. Five times a cei-tain numher, increased by 12, is 
equivalent to 7 times the number, diminished by 20. What 
is the anmher ? Ans. 16. 

11. What number is that whose half is as much less 
than 75, as its double is greater than 94? Ans. 67g. 

12. A farmer purchased a number of geese for £6 5s. 
He retained 5, and sold the remainder for Is. 3d. apiece 
more than he paid, thus receiving what he paid for the 
whole. How many did he buy? Ans. 25. 

13. The area of a certain field is 187 squai-e rods, and 
the length eseeeds the breadth by 8 rods. What are the 
dimensions ? 

14. There is a fish, whose head weighs 9 pounds; his 
tail weighs aa much as his head and half his body ; and 
his body weighs aa much as his bead and tail both. What 
is the weight of the flsh ? Ans. 72 lb. 

16. Wliat would have been the width of the ravine, in 
the example given on p. 302, if the ball had sti-uck 8 inches 
below the knot ? Ans. 80S rods, nearly. 
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XXr. APPROXIMATIONS. 

95. MUITIPIJCATION. 
Itt MoLrrpLlOArlON, if only a oartain degree of acoiiracy ts 
deniced, the product may be obtaiued by writing the units' figure 
of the- multiplier under tiat figure of the multiplicand whose 
place we would reserve in the product, and iiiTertiiig the order 
of the remaining figures. In inultipljiug, we conunenoe, for each 
partial product, with the figure of tlie multiplicand immediately 
aboTB the muldplyiug figure, carrying the tens whioh would arise 
from the multiplication of ttie two rejected figures at the right. 



Required the product of 287.618962 by 15.91 
the fourth decimal place. 



268.8525 
23.0091 
1.1505 



287,618952 


16.98421 


28" 


7618962 


575 


22790i 


11604 


55808 


230091 


1616 


2588525 


668 


14880697 


CO 


28791395 


2 


4597.2818 


0769792 



4597.2818 

T!ie units' figure of tlie multiplier being placed under the 4th 
decimal of the multiplicand, and the whole multiplier reversed, 
the product of each figure by the one ahore it will be ten-thou- 
sandtlis. Therefore, the right-hand figure of each porlial product 
will fall in the column of ten-thousandths. In the second product, 
multiplying 52 by 5, -we obtain 260, which, being nearer BOO than 
200, we carry 3 to the product of 9 by 5. 

The mulUplicatJon has also been performed in the usual way, 
the vertical line showing the figures that are rejected. 

If the mulfiplieond doei not contain enough decimal figures to 
cniiespond w th the inveited miltipher the defic enc\ should be 
supplied by annesing zeios The sa- 
appl ed to integer if we wish only ti 
m iJ or lo nt tl pol t 
20 
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9G. Division. 

In Dinaios, a Eimilai" contraction mny be maiie ii'licn. the 
divisor is large, a ooutraetion whicli is also applicable in the 
estraotion of roots. 

The first qnodent figure is of lie same numerical value as the 
figure of the dividend ivhich stands immediately over the units of 
the divisor, at the first step of tte division. 

After the first remainder has been obtained, instead of bringing 
down the remaining figures of the dividend, me may 01 



right-hand figure of tie divisor a 
example. 



each step, as in the foUoviing 



24 



In the complete division, the contraction is indicated by the 
vertical line. In each multiplication, the tens arising from the 
product of the quotient figure by the suppressed figure of the 
divisor, must always he carried as in contracted multiplication. 

The right-hand figure of the quotient thus obtained, cannot 
always be relied upon. If greater accuracy ia desired, the divi- 
sion may bo extended further before commencing the contraction. 

In Diviaios of Cibculatino Decimals, wb may adopt the fol- 
lowing rule. 

Make the repetends of the divisor and dividend similar and 
conterminous, and from the result, considered as -whole numbers, 
suhti'act the finite part of each. Perform the division witli the 
remainders as with whole numbers, and the true quotients will 
be obtained. 



Divide 86.91 by S.2;a. 
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TbE esample is here solved 
by ooatraoteii decimal diTision. 
The esaet fractional ijuotient is 

'j A".".. " 'iA-Vj- »« »t- 

feet of subtracting the finite 
parte of the divisor and dividenii 
is the same as reducing the two 
numbera to improper fractions, 
aad dividing the i 



iNTlNUED FRACTIONS. 



6,273273)36.919191 
6273268) 36919155 (7,001101 



97. Continued Fkactions. 

CoNTiNPED Fbaohons arise from the approximate valnatioii 

of fractions wiiose terms are large, and prime to eaci other. If, 

for esampla, we ileslre approximate values for the fraction -^^if, 

we may commence by dividing both terms of the fraction by the 

nnmerator, which gives us p^. Disregarding the ^|, we have g 
for a first approsimate value, which ia greater than the tme value, 
beoause the approximate denominator is leas tlian the true denomi- 
nator. But aa the denominator ia between 5 and 6, the fraction 
is between ^ and ^■ 



If n 



eaire greater accuracy, we may divide -| 
.s the first fraction, which givea i 



n tie same 
for the value of 



for a second value of the original frai 
^j, tho continued fraction becomes, 



3n. Disregarding the 



or Yj, which is less than tho true value, because the supposed 
denominator is greater tlian the true denominator. We therefore 
know that the fraction is between J and yy- 
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Still greater accuracy may be obtained by reducing ^^, ivliioli 



_, or ^^^^. or yg, 

lor a tMrd approsimate value, greater tliaa the true value. The 
fraction ie, therefore, hetween ^^ and yj. 

After one farther approximation, we should obtain the original 
fraction. In fractions whose terms are very large, as in the ratio 
of tiie diameter to the circumference of a circle, these approximate 
values are often very useful. They, moreover, have the advantage 
of admitting any required degree of accuracy, for the error in 
adopting any approiimation, is always lees than the difference 
between the fraction taken and the one following. Thus, in the 
present example, if we had adopted J as the true value of -j^, 
the error would have been less than J — e, or -g'g- 

For forming the successive approsiraations, we have the fol- 
lowing 

EULE. 

Divide the greater term hj the less, and the divisor by the 
remainder, &c., as in finding the greatest common measure. 

Assume 1 for the numerator, and the first quotient for the de- 
nominator of the first approximate value. 

Multiply the terms of this fraction by the second quotient, and 
add 1 to the product of the denominator, for the second a.pproiii- 
mate value. 

For each suceeeding approximation, multiply the terms of the 
last approximate fraction by the following quotient, aJid add the 
corresponding terms of the preceding fraction. 

If the fraction given is improper, the reciprocals of the fracticna 
thus obtaJned, will'bo the approximations desired. 
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CONTINUEB Fa 


ACTIONS. 


809 


ference to the diameter of a circle, 

mm- 


one approximate rat 


io being 


1000001314159(1 
800000 


' Hqui 


yaleut Continued FraBtion. 


14159)100000(7 3+1 
99118 

887)14159(15 

5289 
4435 

854)887(1 


25+: 


li 



165 

"29)38(1 
29 

^)'29{7 
28 
^(4 

1 — 

- Ist approximate yalue. 

1 X 7 
3 >C 7 

7 X 15 + 1 = 

22 X 16 + 8 = 

106 X 1 + 7 =__ 

333 X 1 4- 22 = 355 

&e., &c. 

The reciprocala of tliaso values are, 

8, ^l- ^i!, and '^. 
7 106 118 

The second ratio is the one giren hy Arobimeiles. The fourth 
is that of Aifrian Meiiua, and is even mare exact than ilie rjtio 
3.14159, from which we hare derived it. 

An infinite continued fraction may be mjde equiTolent to any 
given numher by the following rule : 
Assume any numhe!- you please for a denominator; add the assumed 



approximate value. 
575 ^th approsiniate value. 



Hosted by Google 



APPROXIMATIONS, [ART. XXI. 



Examples. ^^^1,31.12.' ^'^u.u.iz- 
The value of any infinite continued fraction, iritli but one 
nmnerator imd denominator, may be found by the foiloiying 

Jb i (imet the mtmerator add the sguare of the denominaior. From 
the square foot of the mm, subtract the denommator, imd divide tlie 
Temaiader ly 2. The ^olient h the value sought. 

EMMPirs. |?^^ = (v'l60 4,9— 8)-i-2 = 5; 

■i+-h~ Cv'12+16 — 4)-i-2 = ,646T+ 

The SuTTABE BOOT of ally namber may be espressed in tlie form 
of a. continued fraction, after piii't of the root is found, — bymaMng 
eath t&mefo,toT egual to the TemaindeT, and eaeh denominator eqiiiU to 
twits the rootfotmd. Thus, in extracting the square root of 17, the 
first root figure is 4, and the remainder 1. Then the tme root is 
4-1- the oontinnei fcaotion 

6^ k. h rl ei; &C. 
In like manner, the square root of 14, is 

S + ilii-i+k! ^'^■ 
Keducing tie fraction, we liave, first, 

nearly, giTing the first approiimato i-oot 3J. Second, 

oTo = a?e "' 331 
nearly, giving a second approximate root 8^^. Third, 

nearly, giving a third approximate root 8|^. This approximation 
is of USB in affording convenient fractional expressions for those 
roots which are of most frequent oOEurrenee. Thus, the diagonal 
of a square is to its side as \/2 is to 1. By the rule just given, 
wo obtain aucoos^vely for approximate values of V 2, 

Hi H' ^tIi' HI' -^^t- 
rhe last of these values, if ^ or f ^, is a very C( 
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98. Evor.rTTOK. 
In tiie Estraotion of Eoota, we may eomnienc-e with, any com- 
plete divisor, cutting off t!iB right liajicf figure at anoli Step, as in 
contracted division. At wliatever place this contraction is com- 
menced, as many additional root figures 'will be obtained aa are 
equal to tlie number of figures in the divisor less 1, but the last 
figure BO obtained cannot be relied upon. lo illustrate this mode 
of contraction, we will extract the 5tli root of 69. 

2 4 8 16 32 



2 


4 


6 


18 




37 


2 




24 


64 




32.8 


i 


12 


32 


80 




4.6 




12 


48 


2T.8 


781 


4.2 



12.927 189.9205 



146.89 



After obtaining the third trial diyisov, i 
one figure from the trial divisor, two from the number at the toot 
of the preceding column, three from the third column, &c., and 
proceed in a similar way with each aubsBC[uent trial divisor, until 
the figures from the preceding columns are entirely cancelled. 
But in every instance, allowance must be made for the product 
of the figures rqected, as in simple contracted diviaion. 

The following is a general rule for the approximation of any 



lircd. 



RULE. 
figures of the root found in the usual way, the 
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InvolTe the aaooctaincd root to the given power, and multiply 
bj the index of the root for a dividend. 

Snbtraot the powar of the asoertained root from Uie correspond- 
ing poriods of the giren number, for a dmsor. Divide, and reserve 
tiie quotient. 

To G times the resorted quotient, add tie iuJes of tlie root, 
plus 1, for s. aeoond dividend. 

To 6 IJmea the reserved quotient, add i times the index of the 
root, Bubtraet 3 from the aiun, and multiply hj the reserved quo- 
tient for a second divisor. Divide, add 1 to the quotient, and 
multiply by the ascertained root for the true root nearly. If 
greater aocuraey is desired, repeat the process with the root thus 

By this rule, the number of figures in surd roots, may genurally 
be tripled at eacli operation. 



The following is the iipplicatioi 
5th root of 650901. 



Ascurtoined root 14. 



idend 2689J20 1st divisor 132077 

689120 -=- 122077 =23.02806, reserved quotient, 
reserved quotient 22,02806 



second dividend 138.16836 
6 X reserved quotient = 132.16836 
4x5 — 2 = 18. 

150.16836 
Multiply hy 23.02808 
2(1 divisor 8807.91764 
138.16836 -i- 3307.91764 = .041768 

1.0417e8x 14 = 14.584753, approximate root 
correct to the fourth decimal place. 

This contraction is of use in estraoting the higher roots. Anj 
root below the lOtli may he obtained in the usual way, nearly ai 
readily, and with much greater accuracy. 
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99. Examples in Appkoximation, 

1. Multiply 11817.98642 bj 2681.36, and reserve two deoimiil 

2. Divide 2704.1583 by 861.8601. 

3. Divide 4.3097 by 18.6i5843. 

4. 'VVlat are the approiimate Talues of .785898, whioli is nearly 
tlie ratio of tlie area of a circle, to that of its oirenmacribing square ? 

-I"- 1; i; i; i; H; Hi; «l*»- 

6. Form infinite contiouod ^'actions, equivalent to 15 ; to 7 ; to 
20; tOjSJ. 

6. Determine the value of the infinite fraoiion jr jr -^. 

An.. J. 

7. Espresa in the form of a continued fraction ■/iS"; (I8)J; 

■yw. 

8. Find the 5th root of 729. Am. 3.78719. 

9. Estract the 17th root of 1.004. Am. 1.00023. 



XXII. PKOPERTIES OF NUMBERS.' 
100. PaoPEUTiES OP Squares and Cubes. 
1. Every square number terminates in 1, 4, 5, 6, or 9, or in 
an even number of ciphers preceded by one of these figures. If 
a square number ends in 1, 4, 5, or 9, the last figure but onenill 
be even, but if it ends iu 6, the preceding figure will be odd. If 
a square ends in 6, it will end .in 25, and the figure preceding 

No square number can end in two even digits, ascept two 
ciphers, or two fours. No square number can end in throe equal 
digits, eioept tbree fours; cor iu more than thrco equal digits, 
unless (iey are ciphers. 

* Hutloii, Barlow, and private source a. 
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2. Every square number is divisible by 3, or becomes so when 
diminisiied by 1. The same remark may be macle of 4. If 1 be 
deducted from any odd square nuiabec, tlie remainder will be 
divisible by 8, If a square be either multiplied or divided by a 
square, the product or the quotient will be a sqnare. 

3. Every number ia either a, square, or is divisible into two, 
three, or four squares. 

4. Every power of 5, or of any numlier terminating in 5, neoes- 
sarily ends in 5. A similar remark may be made of 1, and 6. 

5. Assume any two numbers whatever; then one of them, or 
their sum, or tlieir difference, must be divisible by 8. 

6. If the sum of two squares forma a aquaro, the product of 
their square roots will be divisible by 6. 

7. If 1 be added to the product of two numbers whose differ- 
ence is 2, the sum will be the square of the intermediate nnmber. 

8. If a cube be divisible by 6, its root will also be divisible by 
6. And if a cube, when divided by 6, has ray remainder, its root 
divided by 6 will have the same remaiader. 

9. All eiact cubes are divisible by 4, or can bo made so by add- 
ing or subtraoting 1. The same remark may be made of 7, and 9. 

10. The cube root of any eiaet cube, consisting of not more 
than six figures, may be determined by inspection. Divide ike 
number into periods, (as in the usual mode of extracting the cube 
root,) and to the root of (he greatest cube contained in the first 
period, afEx the root of the cube tliat terminates in the right hand 
figure of the second period. 

11. If a cube terminates in cipher 
be divisible by 3. 

12. Any square may be divided int 
following manner : — 

Assume any two numbers at pleai 
multiply double the root of the give 
Take the sum of the squares of the a 
esulting fraction w 



3, the number of oipiiers must 



, in tlie 



sure, and by theii 
1 square, for a numerator, 
ssumed numbers for a de- 
will be tJio root of one of the 



squares sought. Subtract the square of this root from the 
given square, and the remainder will be the other square re- 
quired. 
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18. If we add the cubes of the levies, 1, 2, S, i, oommenoing 
ftt tlie beginnicg, and taking any nnmber of terms wliateYer, the 
eum will always be a sqnare. Thua, 1 + 8=^9; I + 8-(-27=i 
36; 1 + 8 + 27 + 64 = 100. 

14. If we write down the aeries of sqnares of the natural num- 
bers, and tate the difference between the suooessive teniia, and 
the difference of these differences, tie second differences will 
olmays be 2, as may be seen below : 

Squares. I 4 9 16 25 30 

IstDiff. 3 D 7 9 11 

SdDiff. 2 3 2 2 

15. If the Hucoessiva differences of tlis series of cubes be taken, 
the third differences are always 6, = 1 x 2 X 8, as may be seen 

Cubes. 1 8 27 64 125 218 

IstDiff. 7 19 37 61 91 

2d Diff. 13 18 24 30 

SdDiff. 6 6 6 

16. Tlie fourth differenees of the series of fourtli powers are 
always equal to 1 X 2 X 8 X 4 = 24 | the fifth differences of the 
series of fifth powens are always equal tolx2x3x4X5 = 
120; and so on. 



1. By wliich of the foregoing rules do you kaow that ncitlier 
of the following numbers can bo a square? 952; 827; 1814; 
2796; 8725; 308; 711; 866; 299; 25000; 834; 779; 420; 
47800. 

2. Divide 24 into three squares. Ans. 16 + 4 + 4, 

3. Find four square numbers, whose sum will make 80. 



5. By what rules do you know that neither of tiie following 
numbers is an exact cube ? 87042; 14284; 730176; 4080000; 
51858. 

6. Determine by inspection, the cube root of each of the fol- 
lowing eiact cubes. 12167; 21952; 103828! 39304; 42875; 
97336; 79507; 182651; 24889. Am. 23; 28; 47, &e. 
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7. Difide 49 into two other squares. 

A... A.™mg2«,iSi f«2til)"=Z?i«, «_'™=iH!. 
*.4 + 9- 169 169 US ' 

Vl + B'!-' — 4^26 4:i26 — 4225 ' 

&e. &c. &o. 

101. Prime and Gompositb Numbers. 

liyerj irainber that C: 
(except 1,) witliout a re' 

Two or mote nmnbers that have no common diviEor, are eaid to 
beprime io sack oiker. Every prime number is prime to all ottel 
numbers except its own multiplea. 

There are no Irnown, means of determining at onoe whether a, 
proposed number is a prime; but the following properties and 
rules will euable us U) determine all tlie divisors of any cumber. 

1. 2 is a factor of all cumbers terminated bj 0, 2, 4, 6, or 8. 
For, as 2 will divide 10, it will also divide any number of tens, or 
any number of tens iilts 2, 4, 6, or 8. Numbers divisible by 2 
are called etbh ; all otliers, odd numbers. 

2. 6 is a factor of all numbers terminated by or 5. For, as 
5 will divide 10, it will also divide any number of tens, or any 
number of tensylus 5. 

3. 3, or 9, is a factor of all numbers in whiot the sum of the 
figures is exactly divisible by 8, or 9. For, if from any power of 
10, as 10, 100, 1000, kc, we subtract 1, the remainder oonsisia 
entirely of 9'a, and is, therefore, divisible by both 8 and 9. 
Hence, any power of 10 is divisible hj S and 9 witli 1 remainder ; 
therefore, any number of tens, hundreds, tbousands, &o., dimi- 
nished by as many units, will he divisible by 3 and by 9. Let us, 
then, examine the number 34794. 3 ten thousands -— 8 ; 4 thou- 
sands — 4; 7 hundreds — 7; 9 tens — 9; and 4 units — 4; each 
divided by 3 or 9, give no remainfter. Therefore, 84794 ~ 3 — 4 
— 7 — 9 — 4, is divisible by 8 and by 9, and if the sum of the 
numbers subtracted, or in other words, the sam of the digits, is 
similarly divisible, the number itself will be so. 

4. 11 is a factor of all numbers in which the sum of the odd 
digits, [the 1st, 8d, 5th, &i!.,) and tlie sum of the even digits, (the 
2d, 4th, 6tb, &o.,) are equal, or their difference is some multiple 
of II. For any number of tens, thousands, hundred thousands. 
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kc, (wliiuh repreatnt the even digits,) innveased by as many 
units, mil be divisilile hy 11. Any number of himdreds, toa 
(iionaanda, millions, ke., (which represent the odd digits,) dimi- 
nished by as many units. Trill also he divisible by 11. Take, then, 
the number 635178. 6 hundred thousands + 6 ; 3 ten thousands — 
8; 5 thousands + 5 ; 1 hundred — 1; 70 + 7; and 3 — 3; each 
divided by 11 f^ve no remainder. Therefore, 635173 — 18+7 or 
635173 — 11, ia divisible hy 11, and 685173 itself must he so. 

6. 4 is a factor of all numbers, in which the two tenainatiiig 
figures are divisible by i. For, as 4 will divide 100, it will also 
divide any number of hundreds, or any number of hundreds 
jjIks any number of units divisible by i. 

6. 25 is a footer of all nuDibers terminating in 25, 50, 76, or 
two zeros. For, as 25 will divide 100, it will also divide any 
number of hundreds, or any number of hundreds ^ilus 25, 50, 
or 75. 

7. Every number that is divisible by two or more numbers 
prime to each other, is divisible by their product. Take, for 
eiample, 106, which is divisible by both 3 and 5. This number 
may be resolved into the factors 5 X 21 ; 6 x 21, must therefore 
he divisible by S. But as 3 will not divide 6, it must divide the 
other factor 21, and the number may be resolved into the factors 
5 X 8 X ^ oi" IS X '^^ Hence we deduce the following additional 

8. Every even nnmber that is divisible by 8 is also divisible by 
6 ; and every even number that is divisible by 9 is also divisible 
by 18.. 

9. Every number divisible by 8 or 9, in which Hie two termi- 
nating figures are divisible by 4, is divisible by 12 or 86. 

10. Every number divisible by 3 or 9, whose terminating digit 
ia or 5, is divisible by 15 or 45. 

11. Every prime number greater than. 2, is one greater or one 
less than some multiple of 4. 

12. Every prime number greater than 3, is one greater or one 
less than some multiple of 6. 

18. Every number tliat has no prime factor, equal to or less 
than its square root, is itself a prime number. For the product 
of any two factors, each greater than tie square root of a number, 
■would evidently be greater than the number itself. Therefore, if 
ise attempt the diiiision of any siippomd prime, hy nil the primes less 
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', and discover no fasior, the numher is itsdf a 



Whit numbers irJU divide 5940 -without a remaiacler ! 

We first raaolve tie number into aH its prime factors, „ ,. .. 
b? commenoing mtlt 2 tmcl divicliiig as often aa possible, g 29T0 
by eaeli of the prime numbers in saoeeaaion. We thus 3 1485 
Had that 5940 = 2' x 8= X 5 X ll,or2 x 2 X 8 x 8 x 8 495 
3 X 5 X Il> It may, fJieiefore, hare as mtny compos- | '^ 
ite diyieors aa we can foim diatinct products of these ji ■,-. 
prime factors. In order to detaimine all the possible 1 

products, we arrange 1, -wjth the poweia of the factor 
that ia employed the grealeat number of timea, in s, horizontal 
line. IVe tlien multiply each ot the numliers in the first line, by 
each of the powers of anothei faotoi , each of the numbora of 
the preceding lines,, hy each of the powers of a third factor, &o., 
as in the following table. 



IH 



10 30 90 

20 60 180 



54 = 

108== 


^X 
' X 
'X 

^x 

'X 


2^ 


135 = 
270 = 
510 = 8 


b 

2 X 
2'X 



II aa S9 297 = 85 X 11 

22 66 398 594 = S^* X 2 x H 

44 IS2 896 ne8 = 8SX' 22x 11 

55 165 405 1486 = 8' X 5 x H 

110 830 990 29r0 = 3= X 3 X 6 X H 

220 660 1980 5940 = 8= X 2= X 5 X H 

The numbers of tbelirst line having been arranged as directed, 
we multiply them eeparataly by 2 and 2' . 

All the aumbera of iiesa three linea, are maltiplied by 5, which 
giyes US three new lines of diyisors. 

All the numbers of these sKt lines are multiplied by 11, which 
gives us sis now lines of diyisors. We thus obtain 48 numbers 
that will divide 6940 without a remainder, and an eiaminaUon 
of the table will show that these are aU the divisors, since the 
prime factors are combined in every possible way. 

We are able to dotermlne without actual trial, the number of 
eiact divisors of any given number. By the foregoing table wo 
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perceive that 33 Iiad 4, or 3 + 1 divisors. 3' X 2= tas 12, or 
S+T x"3+':. 8= x2=x6tas24or3~+lx2 + 1 x M^. 
In like manner eaoli new factor can be multiplied by all the 
precfliiing divisors, aa many limes as are equivalont to the expo- 
nent of its power, thus forming so many new diviEora to be added 
to the preceding. Hence, for finding the number of divisors of any 
given numher, we have tie following 

RULE. 
Add 1 to the exponent of each of tte prime factors of the given 
number, and multiply together the exponents thus increased. The 
product thus obtained, is the number of divisors sought. 

If any other number than 10 were adopted as the base of a 
system of numeration, the number preceding the base would have 
the same properties as the figure 9 in our present system. For 
example, 1163, expressed by a scale of 8 would be 2287. The 
sum of the digits 3 + 2 + 8 + 7 = 14 being divisible by 7, the 
number itself is so divisible. 

A perfect nwaber is one (iLat is equal to the sum of all its aliquot 
parts. Thus, 0, the aliquot parts of which are 1, 2, and 8, ia a 
perfect number, because 1 + 2 + 8 = 6. The following are the only 
perfect numbers known : 

6, 2S, 496, 8128, 33550336, 8589869056, 137488691328, 
23058430081 89952128, 2417851039228158837784876, 
9008520814282971830448816128. Every perfect number mustter- 
minate either in 6 or in 28. 

Two numbers are said to be amiaabU, when each is equivalent 
to the sum of all the aliquot parts of the other. Thus, 220 and 
284 are amicable numbers, because 220 = I -f 2+ 4 + 71 + 142, 
■which are the aliquot parts of 284, and 284=1 + 2 + 4 + 5 + 
10+ 11 + 20 + 22 + 44+ 55 + 110, which are the aliquot paria 
of 220, There are very few amicable cumbers known. 



me! 783; 9tl9; 917; 

3. Find all the prime factors of 780; 468; 3944; G972; 1849; 
2809; 883; 15664, 

S. Find all the divisors of 94800 ; 2J100; 5922. 
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4. HoTT many divisors has 20736! 44100 1 2S930? 50401 
16884? 15309? 

5. Show that if 7 -wore adopted as the base of a numerioal 
scale, 54S712 would be expressed in suoh a manner that the sum 
of its digits woold be divisible by 6. 

6. Prove that 137438691828 is a perfect number. 

7. Prove that 17206 and 18416 are amicable numbers. 

8. ProTe that 9363584 and 9437056 are amieablo numbers. 

9. Show that 120 and 672 are each equal to half the sum of 
their aliquot pai'ts. 

103. PlGURATE NUMBEKS. 

Pigurate, or polygonal numbers, are formed by adding the suc- 
cessive terms of an arithmetical series. 

Thua, if we aSd the sncoeasive terms of tlie natu- 
ral series, 1, 2, S, 4, 5, 6, 7, &c., we obtain the ' ' ' . '■ 
figurate series 1, 8, 6, 10, 15, 21, 28, &«., which are . ' ' 

called iriangul/a- nwmbers, because they can always . . 
be arranged in the form of an equilateral tri- ,'.',', 
angle. 

If we take tlie arithmetical ptogresslon 1, 3, 5, 7, ■ * 

9, &e., in whiob the common difference is 2, we ob- ■ ' " 

tain the figurate sei-ies, 1, 4, 9, 16, 25, &c., wMch - - - 
are called square natitbers, because they can always ' ' ' 
be arranged in the form of a square. 

The arithmedoal progression 1, 4, 7, 10, &o., in which the 
common difference is 3, furnishes the figurate aeries 1, 6, 12, 22, 
&o., whiob are called jien(aj;onaJ n%anhers, because they can always 
ba arranged in the form of a polygon with five sides. 

In a similar manner are produced the hexagonal, heptagonal, 
octagonal, and oiJier figurate series, the number of sides of tiie 
polygon in which the numbers can bo arranged, being always 
two greater than the common difference of tho arithmetical pro- 
gression from which they are derived. 

EXAMPLES. 

1. Find the first 20 triangular numbers. 

2. What are iie first 20 pentagonal numbers 1 

3. What arc the first 10 hesagonal numbers? 
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4. Find tlie first 10 dodeeagonal numbers. 
B. Pind the first five IT-gonol mimbei's, 

BOS. The Fundamental Utiles. 

It may readily be peroeiTed fhat fhe rules of Aritimetic merely 
indieate convenienl modes of obtainiag a desired result, and that, 
in many, oases, a Tariety of processes will snggest themselves, 
either one of which will serve our pui^ose. 

But it may at first seem incredible, that the sum of any nnmljer 
of quantities oimi he obtained without addition ; the difference of 
two numbers, witlioiit subtraction ; the product of two numbers, 
without multiplication; and the quotient of two numbers, without 
division. Yet such is the case, and the following rules are not 
ouly interesting from their curiosity, but ft'om the connexion 
which they show between tiie several operations that may be per- 
formed upon numbers. 

I. To obtain the sunt of a scries of niimbera, iy sublraotion. 

Assume any number larger than the required sum, and from 

the assumed number subtract in saoeession each of the giTcn 

numbers. Subtract the final remainder from the number first 

assumed, and tie result will be the sum required. 

Example. — Find the sum of 69, 93, and 237. 
Assume 1000 1000 

69 601 paooF. 

931 399 A 



II. To find the difference ofiwo numhers, by multiplication and division. 

Write nine times the subtrahend under the minuend, and add 
each figure of the upper number to the figures in the same place 
and all the inferior places of the lower number, carrying as in 
ordinary addition. Proceed in this manner, slopping at tiie figure 
that falls immediately under the left hand figure of the minuend, 
arid tlie result will be the difference sought. 

Example. — Eequired the dilFerenoe between 874 and 10757, 
21 
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7 + 6 = 13; 1 to carry + 5 + 6 + 6 = IS; 10757 
I to carrj+ 7 + 8 + 6 + 6 = 28; 2 to carry 7SB6 = 9x874 
+ + 7+8 + 6 + 6=29; 2to carry + 1 + 09883 Aus. 
7 + 8 + 6 + 6 = 80, tnt as the falls under 
the left hand figure of tho niinnenif, we stop tliere, and fiuil the 
ti'ue remainder to be 9883. 

subtraction and 

Eesolye either factor into a aumtier of sabnniltiples of bohib 
power of ten, which aubmultipleo, whon oomhined, either !)y 
addition or Bubtraetion, -will reproduce the original factor. 

Write 1 as a common numerator, and the submultiples as de- 
nominators of a series of fractions, and divide the other factor 
by the decimal expression for each of the fractions thus formed. 
TlieseTeval quotients, combinecfiri the same manner as the original 
submultiplos, will give the product tlesirecl. 

Example. What is the product of 5769 X 2841 ? 
6769 = 6000 + 500 + 250 + 20 — 1. 

Br?i5C + ^h + ullT + 3^ - ^ = .0002 + .002+ .004 + .05-1 
.mi + ?u1jV + ^f^ + *.g^s---¥-' = 16380729 An.. 
IV. To find the quotimt of tico numberi, by addilion and multiplication. 

1. Employ as a multiplier, the iJifferBuce hetween the given 
divisor, and the least power of 10 which ia larger than the divisor. 

2. Write the first figure of tie dividend in the quotient, and 
add the product of the first dividend figure by the employed mul- 
tiplier, to as many of tho succeeding figures as are equivalent to 
the number of figures in the divisor. If the Bum has a greater 
number of figures than the divisor, write the left hand figure under 
the figure in the quotient, and pr d b f ml um ' 
obtained having tlie same number f fi u th d 

3. To this sum annei the rem ii g fig f th d d d 
Place the left hand figure of the It a th 1 qu t t 
figure, and proceed as in paragrnpl (2) C nt n th ^ 
until all the figures of the dividen 1 1 b mpl y 1 

4. Add tho aeveral figures in the quotient, and out ofi" fiom the 
right hand as many figures as tliero are in tho divisor. The 
figures so cut off will represent a remainder; the remaining 
figures are the quotient. 
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[If the remainder is larger tliBii the divisor, subtrftot the 
diyjaov as often as poaaible, and inoteaee tie qnotient by a 
number equiyalant to the number of eubtr actions. 

If the divisor is contained two or more times in the nest larger 
power of 10, the quotient may he obtained more readily, by 
employing as a multiplier the difference between some power of 
10 and the greatest multiple of the divisor contained in it. The 
quotient ihna found, should be mnltipled in the same manner aa 
the oriE'ual divisor.] 

Ej^AWPiiB I. Eequired the quotient of 28417B by 89. 
100 — 89 = 11, the employed multiplier. 
284175 (2182 
11 X 2 = 22 11 



11X1-= n 

I71T6 



8192 



11X2 = 



87 



The several mult pi oati ns and add t ons may be maile men 
tally, and the quotient thus obtanel by eroplo ng ve y few 
figures. If the di o s very near ome powe often asb 
multiple of any number which is but little smallei than ioma 
power of ten, the quotient can be obtained in this way with great 
facility. 

Example 2. Divide 573612 by 9. S7361 2 

53634.G 
1 1 

Am. 68734f 

Example 3. Divide 47281591 by 997. J72S1 691 

A«s. 47428|gf 47423.860 

"When the divisor consists entirely of 9'e, tlie foUowicg rnlo for 
obtaining the quotient will be found more convenietit : 



Hosted by Google 



paoPEiiTiES oi' : 



KULB rOR DIVIDING BY 



When tto divisor oocsista of any number of 9's, increase it hj 
1, for a new divisor. Diride the divideiid by this new divisor. 
By the some divisor, diTide the integers of the quotient, and pro- 
ceed in B, similar manner, until a quotient is obtained less than 
the diTisor. Add all the quotients together, obserriag the number 
of units carried from decimals to integers. Add ttis number to 
the rigM hand deeimal figure, and the integers will represent the 
quotient, and the decimals tlie remainder. When oil hut the 
units figure of the divisor are 9's, ineceaise the divisor by the 
difference between the units figure and 10, and divide as above 
directed, multiplying each quotient after the first, by tie numljor 
added to the divisor. Multiply the nutalier carried from decimals 
to integers, by the number added to the divisor, and add the pro- 
duct to the decimals for tbe true remainder. If tLis incret^ed 
remainder exceeds the divisor, increase the quotient by I, and 
Hubtraot the divisor from the remainder for the true remainder. 

Examples fou ItLusmATios. 
Divide 8905473 by 909. The divisor, 

increased by 1, is 1000. Dividing by the ^905.473 

rule, and adding the quotients, we obtain 8.005 

8914.886. There being 1 unit to carry 8 
from decimals, we add 1 to the right-hand ggi4 gge 
decimal figuie, and find the quotient is 1 

8914.887. 8914.S87 quotient. 

This rule is founded on the decimal value of ^J^, and it will 
he easily seen that the process is nearly the same as in the mul- 
tiplication by .001001 -f-. In dividing the numerators of frac- 
tions obtiuned by the multiplication of circulating decimals, the 
rule will often be of use. 

Divide 1549638144 by 6991. The 
divisor, increased by 9, is 10000. Di- 164963.8144 
viding first by this number, vre mnlti- ''^^'i 251 

ply the in'Bgers of the first quotient ___..^ . 

by 9, m-iang the first figure of (he 185103.4062 
product under the right hand decimal '^ -^ '^~ 

figure, which is equivalent to multi- .4071 remainder, 

plying by 9, and dividing by 10000. 
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We multiply the integers of this seoond number, aftd write tham 
in the same manner, and add the several numbers together. 
There heing 1 unit to carry from deoimals, we miilUply it by 9, 
and add the product to 4062, which gives 4071 for the true 
remainder. 

The foregoing rules furnish ns witli a general method for deter- 
mining wlictber any number is divisible by any other given num- 
ber, witioiit actually performing the division. 



1. Find by subtraction, the amount of 1690, 84, 207, 168, and 
4498. 

2. Find by multiplication and addition, the difference between 
847 and 100&2 , between 1980i and 2973. 

a. Multiply 764 by 1972, by Case III. 

4. Divide 21700 by 837, by Case IV. 

5. Divide 6S4291708 by 9 ; by 97 ; by 99 ; by 995 ; by 990 ; 
by 999; by 9999. 

B®4. Curious Problems, 

1 . To add a colutnn of itumber3 at a glance. 
The numbers to be added should be arranged in pairs, esich 
member of the pair being the arithmetical oomplement of the 
other. The key line may be written in the middle, and the sum 
of the whole may be found by prefixing the figure which repre- 
sents the number of pairs, to the tey line. For example, if we 
first write the three numbers, 4719082, S604227, 4719082 
1518729, and reserve the third as a key line, then 8604227 
take each figure of the seoond cumber from 9 except 1518729 
the right hand figure, which we take from 10, we Koen^'^l 
obtain a fourth nnmber, 6395773. Proceeding in a _»280^ 
similar manner with the first number, we obtain 21518729 
6280318 for our fifth number, thus completing two 
pairs besides the key line. Then prefixing 2 to the key line, we 
obtain 21518739 for the sum of the five numbers. 



It will bo more difficult to deteet the method pursued, if we 
subtract each figure of one of the numbers from 8, except the 
right hand figure, which we take from 9. Each figure of the key 
line must then he diminished by 1. Other variations may bo made 
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in the prooees, nnd the position of the key liae in the column may 
bs altered at pleasure. 

2. To tdl iwo or more mmi/ieri tehich a person has llieugM of, neiiker 
number being greater tluoi 0. 
Direct the person fo double the first immbor thought of, atJiJ 1 
to the product, multiply the anm hy 5, and add to the product tho 
second number. If there be a third, let him double the first sum, 
and add 1 to it, multiply by 5, and add tlie third number. Tlius 
proceed for each additional number thought of. Finally, if there 
were but two nmnbera thought of, direct Mm to subtract 6 from 
the result; if three, 55 ; if four, 655, and so on. The remainder 
will be composed of tie figures thought of, in their proper order. 
For example, suppose the numbers thought of to be 3, 2, 8, 9. 
2x2 + 1=5; 5X5 = 35; 25^-2-27; 27x2 + 1=55; 65 
X5 = 275; 275 + 8 = 288; 283x2 + 1=567; 567x5 = 
283S; 2835 + 9 = 2844; 28*4 — 656=2289, tlie figures of 
which indicate, in their order, the four numbers thought of. 
3. What is the product of £,\1 11.!. lid. by £11 lis. Ud. ? 
Questions similar to this are to be found in many of Uie old 
arithmetics, and different answers have been given, according to 
tbe different views of the proposers. But in reality tlie problem 
is absurd, the error consistiDg in the supposition that applieate, 
or concrete nnmbers, nra capable of being multipliecl together. 
The thorough aiithmetiolau should never lose sight of the fact, 
that all tie operations of arithmetic are performed on abstraci 
nwmbcTs. "We say, indeed, tliat flie area of any rectangular sur- 
face is found by multiplying the length by the breadth ; but this 
is merely a convenient espcession, adopted to avoid circumloou- 
tion. Our meaning is, that if we multiply the humbeb, of feet in 
tho length, by the humbeb. of feet in the breadth, the product 
will represent the bdmbeb of square feet in the area. So in 
geometry, when we say AB y. GD = the rectangle AD, wa mean 
that if the line AB were repeated for every point of de line CD, 
we should have the surface AD. 

If it were possible to form a product of eouerete numbers, we 
should be obliged to call tte product of l£, by l£, ] square 
pouifd; la. X Is., would then be 1 square sMUing ; Id. x !<'■= 1 
sguared.; Iqr. X Iqr., = 1 3juar« gr. 1 sj. £ would than be equal 
to iOHiq.s.; I sq.s.'= Hi sg.d.; I sq. d. =l& sq. qr. ; and tho 
product of £11 lis, lid. by £11 lis. lid., would bo 134 sq, £ 
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IS5 sq. B. 49 tq d The imposailiility of conceiving of a eqiiare 
pound, a square s/allmg, or a iqiiare penny, sliowa.nt once the 
absurdity of the oiiginal question But the inyestigaUon is a 
nsefnl one, lK>tli heoanBe it fumisheg exercise in an intricate kind 
of multjplication, and liecaiiae it shows the error of the rery 
prevalent idea, that dollars, cent£, and mills, can be multiplied by 
dollars, cents, ajid mills. 

The number of curious problems might be eitended indefi- 
nit«lj, if our limits would allow. The few here given may snfSee 
to excite an interest in such investigations, aad lead the pupil tc 
eserciae his own ingenuity, and to consult the worlts of authors 
who have treated the subjeot more fully. 



XXIH. MISCELLANEOUS PROBLEMS. 
1 05. Chronology. 

AccoitDiN& to the Julian Calendar or Old Style, tlie 
Bolar year was considered as being 365 days and 6 liours. 
The 6 liOTira in 4 years amounted to a day, therefore every 
fourth year wag called a, Leap Year, and consisted of 366 
days. 

But the truo solar year is about 11 minutes less than the 
Julian year, and on this account, in 1582, it was found 
that spring commenced 10 days later than at the estab- 
lishment of the Julian Calendar. Pope Gregory XIII., 
therefore, caused ten days to be tahen oat of the month of 
October in that year, and to prevent the recurrence of a 
similar variation, he ordered that the centurlal years should 
not be regarded as leap years, unless the niunber of cen- 
turies were divisible by 4. 

This computation, which is called the Gregorian or New 
Style, was soon adopted in the greater part of Euxope; 
but in England and America, the change was not made 
until 1752, when the error had amounted tf eleven days. 
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It was then ordered that the 3d of September should hs 
called the 14th, and the Gregorian calendar adopted for the 
future. In Russia, the Old Stjle was retained uniJl the 
year 1830. 

One of the first seven letters, A, B, C, D, E, F, G-, is 
attached to every day in the year ; thus A is applied to Jan. 
1st, 8th, 15th, &o. ; B, to Jan. 2d, 9th, 16th, &!. ; 0, to 
Jan. 3d, 10th, 17th, &c. In this manner all days in any 
year which have tie same letter, fall on the same day of 
the week. The dominical LieraER for any year is the letter 
that falls against all the Sundays. Thus, the 6th of Janu- 
ary, 1850, fell on Sunday, and the dominical letter was, 
therefore, the 6th letter, or F. But in leap year there are 
two dominical letters, the first for January and Fehruary, 
the second for the remainder of the year. 

PROBLEMS. 

I. To find, 0ie dominical letter Jhr any year, according 
to tlie Julian or Old Style. 

To the given year add one fourth of itself, plus 4, and divide 
the sum hy 7. If there is no remainder, the dominical letter 
is G; if 1 remainder, F; and so on in inverse order. If 
the given year be leap year, the letter thus found will be 
the dominical letter for the last 10 months, and the nest 
following letter, for the remainder of the year. 

Wiiat was the dominical letter for A. D. 1581 f 

To the ^ven year, we add Given jear 1531 
one fourth of itself, (rejecting ""^e-fourth ^ 382 

the fraction,) and 4. Dividing 

this sum bj 7, we have a re- 7)1917 

miunder 6, which indicatas 273 -1-6 remaJniJer. 

that the dominical letter 

sought is the 6th from G, counting iu retrograde order, wliich 

iaA. 

What wero the dominical letters for A. D. 5G4? 
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The remamder 2 indicates that the dominical 664 
letter is tlie 2d from G, or B. But the year lieing 141 

leap year, the dominical letter for January and 

rebruary, will be the nest foUowing, or F. The 7 ) 709 
two letters aought are therefore F, E. ToT-l- 2 

If tte given year were before the Clirisfian era, the 
remainder would indicate the direct order of the letters. 
Thus, 1 denotes A; 2 denotes B; 5, E, &o. 

II. To fi/iid the dominical letter for any year, according 

to the Gregorian or New Style, 
Diyide the centuries hy 4, and take the remainder from 
3. Add twice this remainder to | of the odd years, and 
divide the sum by 7. If there is no remainder, the domi- 
nical letter is G- ; if 1 remainder, F, &o., as in the preceding 

What is the dominical letter for 18fi5 1 

4)18oent. 

DiTiding 18 eentnries by 4, tJie remainder Tj7 o 

is 2. Taking thia remainder from 3, we a 2=1 

have a remdnder of 1. Twice 1 added to 2 x 1 = 2 

BSyearsplusJof 95, {rejecting thefraotion,) Odd years 95 

gives 120, which, divided by 7, gives a re- 

mainder 1, indioBting that the dominical 7 ) 120 

letter is the 1st before G, which is F. 17 + 1 

III. To find ike day of the. week correspondi^ig to wny 

given day of the montli. 
The dominical letter found hy one of the preceding 
rules, will indicate the day on which the first Sunday in 
January will fall. The day of the week for the correspond- 
ing day of each succeeding month, may be found hy the 
initials of the following couplet : — 

At Dover Dwell George Brown, Esquire, 
Good Captain French, And David Friar. 
On what day of the weet was the Declaration of Indepeadenoe 
signed 1 
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The dominical lettei-a for 1773 were R, F. Tliorefoi-o, the first 
Sunday in January was the 7th of tlie month. Then A repre- 
aenting the 7th Jan., D woold represent the 7th Feb. ; D the 7th 
March ; G the 7th April ; B the 7th May ; E the 7th June, and Q 
the 7tli Jnly. But 1770 heing a Leap Year, the dominioal letter 
after February is one day earlier in the month, and a day of tho 
mouth wJiLoli wonld otherwise be represented hy 9, nill he repre- 
sented by A or Sunday. The 7th July, therefore, came on Sunday, 
and tha 4th on Thursday. 

The initials 0. S. denote the Old Style. In all cases not 
thus marked, tlie New Style is understood, 

EXAMPLES, 

1. Washington was bora on the 22d Feb. 1732. What 
was the day of the week ? Am. Friday. 

2. The pilgiims landed at Plymouth, Dee. 11, 1620. 0. 
g. What was the day of the week? Ans. Mouday. 

3. The Battle of Waterloo was fought June IS, 1815. 
Is it probable that a letter, purporting to have been written 
at tho time, aud dated Friday, June 18, is authentic ? 

Ans. No ; because the battle was fought on Sunday, 

4. Conataiitiae Paleologus was the last Christian Emperor 
of Constantinople. On the 29th of May, 1453, the city 
was taken by the Turks, the Emperor Constantino killed, 
and Mohammed II. ascended the throne, thus founding the 
present empire of Turkey in Europe. What was the day 
of the week ? Ans. Tuesday. 

Con TEMPORARY PRIKCBS, 



The following table is compiled principally from Wade's British 
History. The teacher will find in it the materials for a great va- 
riety of Chronological questions. 

In order to determine tlie date of the oomraenoeiuent of each 
reign, add the number following the name to the number at the 
bead of the colunm. lis. : Ethclwolf, 8'iS ; Atlielstan, 025. 
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EUiu9,T4;CregDrythe 
GrOBt.TS; DomlJVJ., 

Fbahce— Charlon 
Louis I., 11; Ohuiles 
the Baia, 43; Loiiia 

LcDii III. and Carlo. 

Fat,' S4'i Hu^gli,%8 
Charlas the Simple, SB 



thB Kat,' TO; Ji 



las I., sa';' Adrian 11., 
66; John VIII., 73; 
MatdQ L,iS3i Adriai 
III., 84; Sioplien VI., 
8S;Forinoaus,flliSto- 
phenVII., 1)7. 



— IveneJDTiNiceplio- 
ma I., b; mahael I., 
II; Lso v., 13; Mi 



CimONOLOGY. 



s, 88; ^iipW, flSj 
, 7Si' Const. IV. 



41; Harold II., 
or,6a;^iii II. Bi 
luoi^-Wolooln. II. 
Dnnpnji.M; Macl 
40; Melcolm III., 
Donald VI., 03; 1_.. 
can n., 94; Edgar, OS. 

Fr.— Hsnry I., 81; Phi- 



■r.— Bnber.ea Hidph 
S3; LouisIV 38 Lo- 
Ihariua, 54 LousV 
8C; Hugh Capal 8T 
Boberc Ehe P uus D7 

laB. — Conrid I 11 

Brea? 3'6 Olho''lI 
73; Otto HI S3 

eiair.,2e Sancinll 



iandon 



B,nolo V, Nair an I 
At -a Peler I N 



JoknXI.sr I 
30; Stephen I 
MaitiD 71 K 



7B:BeDedotVII,74 
John XIV , Bt John 
XV., BS; /oh XVI 



EU8.— Igho I 13 Si 
toslai? I 43 Ja 
polk 1 , 7" Wald I 



la idaw I ai 
atohl w IJ 70 
leyno I 78 SwJ 

a Cob— Const IX lont 
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Stephen, 38; Henry li. 



GUKMAMi HenryV . , t 



— Alphonso I., N. 
Arr., 4 1 Urraoa, 

..■; ^■, &areta -v'' 
NBV.,Ramirezn.,Ar., 

I'ndQ, Arr., 37; sSH- 
loVl,, thsWiae, N. 
Mi Sonoho 11., Cast., 
57; Alphonso 11., Air., 



., 44; ifeogmB III., 
: AnaatiiavilV.,Ei; 
Man IV., S5; Aim. 

■' Urbna III., PS'i 
:MoryVin.,a7i Cla- 
5QlIli.,BS; CBleatine 
I1I.,91| InaacsDt III., 
99. 
KvsslA.— Waldimir II., 
la; MiBlJBlaw.aSi Jtt- 
ropolk II., 38; Wse- 
vroloA n., 33; Isaeluw 

■ -'■ -■'67; Mioba! 1.! 

im>iod III,, rr. 






.,43: Alei'a Com 
! II„ SSi ALKiiu 



as; Phiifp ni., tbc 
Bold, 70; Pbilip IV.. 
the Psir, 8S. 
[KB.~FredBrin II.j 1!; 
Conrad IV., 60; Wm 
ofHollaad.Si; Rioh'd, 
IiikB ot Cornwall, fl7i 
Rudolph ofHapatlnrgh, 
73; Adolnhui of Nan- 
sail, 9a [Albert of A 



dia?ril.;'c.,i7:'Theo- 

so IV,', C',', aa'i T^eob 
II., N., 63; Henry I., 
M,, 70; JOBHiut I,, N,: 
74; PelerlII.,Ar,,70; 
SanoholV,, C.e4;Al- 
phonao III,, Ar^ SS; 



85; Ninh.IV.,68! Ce 

VUI., 96? ' 

Lirs.— Juris II„ 13; Con 
Etantlne, 17; Jaroalav 
17., 38; AlflMndsr,45 
NewEkDi.50;Jaro>ilai' 
IlI.,82;WaalleiI.,70 
Dlmitrej, 76; Aodrej, 

Ion!— liaach.realiired, 

wia,4; Henry, ^i Fa 
ter, 17; Hobert, IP 
JoEn,with Baldwin li. 
SB] Bnldwin 11., alone 
37; Michael piileolo 



Chaa. IV. (the F^aii), 
K.of NET,,ai; Philip 
VI. (the ForCnnatfl), 
£8;Johnt,,(tl]sGand,) 
50;Cliaa.V.(tlieWiaei, 
64; Chaa. VI,, 80, 
liH, — Henry Vll., B; 
Louie of BavnciB, and 
Fred, of Auitria, 14; 
co^lSua"^ «; Win- 
Sp. — AlplionaoV,, C,,14; 
Alph.^V„ArjiJ7;Jo- 
oiim[]l.,N.,SS; ]?etar 



■i.Si,— HenedieiX,,3; 
ClBra.V.,6; JnoXJil,, 
IB; Ales, fl, 87; Be- 
nBd.XI,,3t;CloinVI,, 



ofMoBcow,28;8an]Bn; 
tre'jII„69;'i)inul.III., 

CoTT,— John Canta, 41; 
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._ira— Jnlin n„ Cni 

id; Alnhonso V,', Ai 

liinl., A., 23; Heii . 
IV.,C.,64; Fecdin.II. 
and iBibollii, C, 7i ; 



d. II., tlieCathol 
., 70: lillsanoi' a 
ranciaPhcBbua,N8' 
I; Catharine, H.,S 



. 11.-8; XleiaiidetV., 
8; John XXIT., 10; 



dolphll,, 7^. ' 

Ip— CharleBl.,18: F 
Up II., 56; Philip II 



Pi. St— Piua III. i 
Juliui II., 3; Leo X., 

ClenientVII.,93i'paui 



Iwan Waiilej iV^ [ 



Geb .-^nl Ihias.ia [Fer- 



Con. — Aclimsd I., 
Mnstaplia, 17; Oai 
[,, 18; MuBtaplia 

rV., ab; liiratiim, 
Wohanimod IV., 

nedII.,91;'Muslaphii 
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noi). 


1301. 


^1^14 ;^Geo'ii:r2t ■ G^o.'lI^'^'Bf 


^lv^,'=3?i^:s,'J7:'°''^"''""' 


^XVI^VT; Kepubiio,*S2. ' 


Fk — Napoleon Enipeior, 4; Louia 
PhiUpiie.ao; EejiuWic',' 48.' 


MaiiitThereaa 4E Joseph IL, 03; 
Leopoldll., 90j Franciell., 03. 


Adbthh.— Francis I., 6: Ferdinand 
r.,3Si Frencia Joseph 1., 48. 


XsS'a.i;'«rsss. 


Sp.— Ferd.VII. and Joseph Napoleon, 
Sj Perd. VII., 14; leubellall., 33. 


Clera. Xir ahiB6ned,XIV.,40; 
Pin^Vl,, VS? ' ""■ ■' ' 


Pa.. ST.-Pius Vll., Leo XII., aS; 
PIueS"'Jflf'^'''^'"*'^^'''^'' 


ItnaBii.— Cntharinel.jas; Peter 11., 
a;;Anne,30; IwBi.Vl.,40i Elizo- 

IL,Iffi; PeQlL^OO.'"" 


Ens.— Ales ajidcr 1., 1; Nicliolas 1., 


CosaTAHTiMOPLE—Aohnied III.,_3; 

Tir^^'iimiiCes.' "" " ' 


Medji.l°3B,"'"° ■' ' 



The Smalleb EuiioPEAiy States, from 1700. 



1-00 




SlVBDKH.— CI ] Xll 1897 Ul 




1E«^^^'^^' 
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BiKTHS AND Deaths or CErji;BRATED Persons. 
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EXAMPLES. 

1. Columlius diseoveved America Oct. 11, 1492, 0. S. 
What was the day of the week f Ans. Thursday. 

2. On what day of the week was the oommencement of 
the year in wliich Henry III. ascended the English throae ?' 

Ans. Friday. 

sod. The Moon's Age and Southing. 

I. The Golden Number. 

The n aa t me f tk m a's revolution around the earth, 

is 9 5 lay In IJ i or 228 solar months, there are 

235 in n t! Th period of 19 years, is called a 

luna y 1 1 all th h ages and eclipses of the moon, 



th , 



M 
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The year of the limai- cycle corresponding to any givon 
year, is called the Golden Number for that year. It is 
found by the following rule : 

Add 1 to the given, year, mid divide Jj 19. Tlie re- 
mainder wiU he the golden wumber. (If tlie remainder is 
0, the golden number is 19.) 

Required the goUeii numlier for A. B. 1853. -fy^ = 
97-}J. A.ns. n. 

n. T7te Epact. 

The Epaot is the moon's age at the beginning of the year. 
It generally either increases by 11, or diminishes fcy 19, 
evei-y year, and neTer exceeds 29. It is found by fie fol- 
lowing rule : 

Divide the given, year hy 19, and multipli/ the remainder 
hy 11, Thepivduct wiU he tJie epact, if it does not exceed 29. 

Jf the product exceeds 29, divide it hy 30, and ike re- 
Tnainder will he the ^act. 

The epact for 1845 : Jf^S = 97^%; 2 x 11 = 22. Am. 22. 

The epact for 1857: -i.^|' = 97|5; 1* ^- H =15'l; W 
= 5j'^. Ans. 4. 

The epact for 1862 : Jf^a = 98. Am. 0. 

III. The Mumher or Epact for the Month. 

The Number for any month, shows what the moon's age 
would be at the beginning of that month, provided it was 
new moon on the first of January. It is found by the fol- 
lowing rule : 

Divide the number of days in the preceding months, 
(reckoning from die beginning of the year,') hy 29.53, and 
the Tieareit whole number to the remainder, is the epaci or 
number for the month, required. 

Ti I f * -1 r 31 + 28+31 
The epact for Apnl. In common years, osM — ~ 

3^. Am. 0. 
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Iha epact for Apiil. In leap year 

IV. The Moon's Age. 

The Moon's Age, is tie mimber of dajs that have elapsed 
since new moon. It never exceeds 30. It is found bj the 
following rule : 

To the epaat/or the year, add the number for the month, 
and the day of the month, and divide by 30. The remain,' 
der will he Hie moon's age. 

"What was the moon's age, Aug, 18t!i, 1849? " hq ' ' 
= J Am. 29daj3. 

y. The Moon's Southing. 

The Southing is the time when the moon ia on the 
meridian. It is found hy the following rule: 

Multiply llie moon's age by .8, and Hie product wiU he 
the hours past noon. If the hows exceed 12, subtract 12, 
and the remainder iviU rffpresmt the time after midnight. 

Find the time of the moon's southing, for July 4th, 1776. 

Epaot 9; numher for the month 5; moon's aga 18. IS 
X ,8 = 14. 4h. z= 2h. 24m. after midnight, moon south. 

EXAMPLES. 

1. Find the Golden Number for the years of accession' of 
each of the monarnhs of G-reat Britain. Ans. Jaa. I. 8 ; 

Chaa. I, 11; Cromwell, 1; Chas. II. 8; &o. 

2. Eind the epact for the years of aecession of William 
the Conqueror, and of each of the ten following monarchs of 
England, Ans. Wm. I. 22; Wm.II. 14; Hen. I, 7; 

Stephen 15, &c. 

" See Table of Conlempotary Princes. 
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3. Find the moon's nuiaber for eacL montli of the year, 
both foe common years, and for leap yeara. 

Ans. comiuOB years; Jan. ; Vab. 1 ; ^Mar. 29 ; &o, 
leap years ; " ; " 1 ; " 1 ; &c. 

4. What was the mooa'a age on the day of the hattle of 
Bunker Hill, June 17th, 1775 ? 

5. The French anny commenced its retreat from Moscow, 
Oct, 18th, 1812. At what time on that day was the moon 
on the meridian ? 

lOT. Mensueation. 

In the following formulas, a represents the area ; al the 
altitude; b the hase; hr the breadth; c the circumference; 
era the conjugate axis, (of an ellipse) ; cs the conves sur- 
face ; d the diameter ; fa the fixed axis, (of a solid of revo- 
lution); ft. the hypothenuse ; Ae the height; I the length; 
lb the lower base, (of a frustum); p the perpendicular; 
r a the revolving asia; s the solidity; sA the slant height, 
(of a cone, frustum, &c.) ; itb the upper base. 

1. The Pabahelog-kam. a = bx oi. 



. The Triangle, 



6>. 



To find the area of a triangle, vihen the three sides are 
given ; 

I. Add the three sides together, and take half their sum, 

II. From this half sum take each aide separately. 

III. Form the continued product of the half sura and the 
three remwnders, and extraet the square root of that product. 

3. The Bight Angled Triangle. h= •/i'' +p^- 

4. The Circle. c= 3.1416 Xi^; a = .7%Hxd'; ra = 
.07958 X c\ 

5. The Ellipse. a=.iax<:ax .7854, 
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6. TUE PARALLEtOPIPBDON. s^l X brX he. 

7. The Prism, s^alx a oi h. 

8. The Gylindeh. cs~alx cot h; s~al X a oi h. 

9. The Cone -and Pikamid. cs = ^t^il^H; s = 
al X a ot h 



10. The ]?ri:sx«m. 



. (c o{ ub + c o{ H) X s 



_{aoi iih + aoi lb+ -Ja oi v,b X a ai lb) X al 
' — — g 

11. The SpuiotE. cs^cx d; s = .5236 x d^; s = 
.01689 X c=. 

12. The Ellipsoid, s =/a X ra' x .5236. 

13. The Polygon. To find the area of a regular poly- 
gon when one of its sides is given : Multiply the square of 
the side, hy the multiplier standing opposite the name of 
the polygon in the following tahle. The radius of the in- 
scribed circle, is found hy multiplying the side by the proper 
number in the right hand column. 



No. of 


N«mee. 


Multipliers. 


.^"Sclr^r;. 


3 


Ti-iangle 


.483013 


.288675 






1.000000 


,500000 


5 




1.720477 


.688191 


6 




2.698076 








3.633912 


1.088262 




Octagon 


4.828437 


1.207107 






8.181824 


1.373739 


10 






1.588842 


11 


Hentleoagoii 


6.866640 


1.702844 


12 


Dodeoagoji 


11.196152 





14. The Polyedkon. To find the surface of a regular 
polyedron : Multiply the square of the linear edge, by the 
tabular number in the column of surfaces. 
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To Jind the solidity of a regular polyedron ; Multiply the 
CTibe of tie linear edge, bj the tabular number in the column 
of solidities. 



z.t 


b™. 


s.rr.... 




i 

6 

20 


Tctracdron 

Hes:aedpon 

Ootaedron 

Dodeoaedron 

Icosaedrou 


1.7S205 
9.00000 
8.*6410 
20.04578 


.11785 
1.00000 

.47140 
7.66313 
2.18169 



1. By the second method of Analysis, (§§ 57 and 59,) de- 
termine the formulas for finding 5, and al, in a parallel ogram. 

An&. h ^^ a~ al; al=^a -^b. 

2. What are tlie formulas for h and al, in a triangle? 

3. Enquired the formulas for h and p, in a right-angled 
triangle. Ans" I = VA^ — y ; ji = ^/h? — b^. 

4. Find two formulas for d, and an additional formula 



fore 



a circle. 






r 3.1416; d = 
'(1^.07958. 



v/a-j-.785i; c 
5. Obtain formulas for ta and ca in an ellipse. 

and he in a parallolo- 



6. What are the formulas for I, 
pipedon ? 

7. Eind formulas for al and a o 



a prism. 
h iind a of b, and two formulas 



8. Obtain formulas for 
for al in a cylinder. 

9. Obtain formulas for ih, al, c of S, and tt of 5 
or pyramid. 



10. Find two foimulas for c and for d ii 
Partial Ans. c = 
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11. Required formulas for c of ub, c of lb, sh, and al, in 
the frustum of a pyramid, or of a cone. 

Ans. c o{ ub ^ — — c of ffi; c of ?6 = — — cof mSj 
sh sh 

s7i- r= 2cs -^ (c of w& + c of lb) ; al = Bs^ (a of 
lib + aoi lb + -Jo. ot ub X a of lb). 

12. What are the formulas for/tn and ra in an ellipsoid? 
Am. /a, = s-i-(M^QXTa')i m= V^-^ (-5236 x /«.) 

13. The solidity of a prism ia 516 c. ft., and the alti- 
tude 27ift. What is the area of its base f 

Ans. 18^1 sq. ft. 

14. Tlie convex surface of a pyramid contains 47 sq. ft., 
and the circumference of its base is 3Jft- Kequired its 
slant height? Ans. 28ift. 

15. The solidity of a frustum ia 1447} o. ft. ; the area of 
the upper base 49 sci. ft. ; the area of the lower base 81 sq. 
ft. What is its altitude f Ans. 22ifi. 

16. The solidity of a cylinder is 28 c. ft., and the altitude 
14ft. What is the diameter of the base ? Ans. 1.59ft. 

17. Required the radius of a sphere whose solidity is 
75 c. ft. Ans. 2.616ft. 

18. The fixed axis of an ellipsoid measures 10ft. ; and 
its solidity ia 80 e. ft. What is the length of its revolving 
axis? Ans. 3.9088ft. 

19. The area of a regular dodecagon is 47ft. Eequirod 
the length of each side, and the radius of the inscribed 
circle. Ans. 2.0488ft.; 3.823ft. 

20. What is the area of a triangle, whose sides measure 
respectively 16 rods, 27 rods, and 19 rods ? 

Aas. SB. 29.398r. 
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21. A regular ieosaedroa ooatains 81 c. ft. Wiiat is tte 
length of each of its linear edges ?^ Ans. 3.336ft. 

1©S. TONKAGE OF VESSELS. 

The tuiCTii'ate determination of the tonnage of any Tessel, 
ia a very difficult prohlem. The hest method probably, is, 
to divide the vessel into a number of sections, and to de- 
termine by numerous measurements, the average length, 
breadth, and depth of each section. The solid contents eaa 
thus be found in cubic feet, and by dividing the number of 
cubic feet by 40," the answer will be obtained in tons. The 
accuracy of the result, will depend on the number of meas- 
urements that are taken. 

This process is, however, a very tedious one, and numerous 
rules have been framed, in order to abridge the labor of 
computation. Of these rules, the following are the most 
frequently employed. 

I. Carpenters' Utile. 

Measure the length, breadth, and depth, all in feet. Divide 
the continued product of the three dimensions by 95, and 
the quotjent will be the tonnage. 

If the vessel is double-decked, half the breadth is taken 
as the depth. 

II. United States Government Rule. 

If the vessel is single-decked, take the length from the 

fore part of the main stem to tie after part of the stern post 

above the upper deck, the breadth at the broadest part above 

the main wales, and the depth from the under side of the 

» Questions similar to the foregoing, may be muUipIiod by the 
teaclier, to any esteat that may seem desirabie. 

"> Dividing by 40 will give tlie actual tonnage. Each of tlie following 
rules gives aresultconBtderably less than the true tonnage. In freight- 
ing by tho ton, the owner may chsrge either by the ton of weight, or 
the ton of meuauro, whichever will yield the largest tonnage. 
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fleck to the ceiling, in the hold. From tlie length dednet 
I of the breadth, multiply the remainder hj the breadth, 
and that product by the depth. Divide the last product by 
95, and the quotient will be the government tonnage. 

If the vessel is double-decked, substitute half of the 
breadth for the depth, aud proceed as directed for single- 
decked vessels. 

III. British Government Rule. 

Divide the length of tlie upper deck between the aftei' part of 
the stem and the fore part of the stern-post, into 6 equal ports. 
At tlie foremost, the middle, and tho aftermost of these points of 
division, measure in feet, and dccim.als of a foot, the depths from 
tile under side of the upper deck to tie ceiling at the limber 
Btrake. (Inthecaseof a break in the upper deck, the depths are to 
be measured from a line stretched in a oontinuation of the deck.) 
Divide each of the three depths into 5 equal parts, and measure 
the inside breadtlia at the following points, vii r at ^ and -j below 
the upper deck of each of the extreme depths, and at | and J 
below the upper deck of the midship depth. At half the midship 
depth measure tlie length from the after part of the stem to the 
fore part of the steiii'post. 

To twice the midship depth add tliB two extreme depths, for the 
sum of tbe depths. Add the upper and lower breadths at the fore- 
most division, 8 times the upper breadth and the lower breadth 
at the midship division, and the upper and twice the lower breadth 
at the after division, for the sum of the breadths. Multiply the 
sum of the depths by the sum of the breadths, and the product 
by (lie length, and divide the final product by 3500, which will 
give the number of tons for register. If the vessel has a half- 
deck, or a break in the upper deck, measure tie inside mean 
length, breadth, and height of such part thereof as may be in- 
oladed within the bulk-head. Divide the continued product of 
these three measurements by 92.4, and the quotient will be the 
number of tons to be added to the result as above found.' 

» Previous to Jan. lei, 1846, ihe British rules for eatimaiing (onnBge 
were similar lo our own. But this rule led to the building of ships of 
forms improper for tho purpose of safe navigation, in order that, by 
meosuring teas than their real burden, thoy might evade a part of the 
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If the vessel is laden, measure the lengti on tlie upper deolt be- 
tween the after part of the 8t«m and the fore part of the etei'n- 
post, the inside breadth on the under side of the upper deck at 
the middle point of the length, and the depth from the under side 
of the Tipper deck down the pump-well to the akjn. Divide the 
continued product of these three dimensions hj IBO, and the 
quotient will be the register tonnage. 

In open wssels, the depths are to be meaauved fj'om the upper 
edge of the upper etrate. 

EXAMPLES. 

1. Find by rule 1, the tonnage of a double-decked vessel 
163 feet long, and 31 feet wide. Ans. 824J tons. 

2. Find by rule 2, tlie goyernment tonnage of a double- 
decked vessel 180 ft. long, and 32ft. wide. 

Am. 866.6 tons. 

3. Required the British government tonnage of a vessel 
with the following measurements : length at half the mid- 
ship depth 175ft. ; depths, at the foremost point of division 
29ft., at the middle point 30ft., at the aftermost point 
28ft.; breadths, at the I and | depths of the foremost di- 
vision 33 and 24ft., at the | and | depths of the midship 
diyisiou 39 and 36ft., at the J and | depths of the after- 
most division, 35 and 29ft. ; half-deck, length 75ft., mean 
breadth 35ft., height 7ft. Ans. 1971.41 tons. 

109. Gauging, 

The easiest way of finding the contents of casks, is by 
the diagonal rod. The contents given by the rod are only 
correct for casks of the most common forms. 

The same result as the rod would give, may be fonnd in 
the following manner : 

duties. The method now employed, gives the tonnage of all ships, 
however built, with toletahlc accuracy, and therefore removes Uie 
temptation to build vcaseis of an unsuitable form. 
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Tako any rod, and putting it in at the hung, extend it to 
the opposite comer of either head, and measme the distance 
ia iaohes. Extend it in a similar manner to the other head, 
and measure the distance. Half the sum of these two dis- 
tances, will he the diagoaal. Then, 

Multiply the cuhe of the diagonal hy gj^ln = 4fl\rs- 
The quotient will he the contents in imperial gallons. For 
wine gallons, substitute 173; for beer gaUons, 141.6; for 
dry gallons, 148.5, in the place of 144. 

In order to determine the contents with accuracy, casks 
are usually diTided into four varieties, aeoording to the 
degree of their curvature. In each of the following formu- 
las for those four varieties, D denotes the bung diameter, 
d the head diameter, and a the length of the cask. 

I. When ike casJc is Jormed like tli,e middle zone of a 

spheroid. 

.0009442 XaX (2D' + d?) = oontents in imperial gal- 

Ions. For the contents in wine gallons, substitute .0011333; 

for beer gallons, .0009284 ; for dry gallons, .000974, in 

the place of .0009442. 

II. When the canh is formed lilie the middle zone of a 

parabolic spindle. 
.0001888 X a X {8I>^ + iJ) X d + Sd?) = contents in 
imperial gallons. For wine, beer, or dry measure, sub- 
stitute .0002267, .0001856, .000195, iu the place of 
.0001888. 

III. When the cask is formed like two equal fruntums of a 

paralxUc conoid. 
.0014163 XaX (D^ + iF) = contents in imperial gallons. 
For wine, beer, Or dry measure, substitute .0017, .0013926, 
,001461, in the place of .0014163. 
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rV. Wlien Hie casJc is formed like two eqwal /mstiims of 

.0009442 X aX (Tf + Dx d +tP) = contents in impe- 
rial gallons. For tJic otter measwres, substitute as in 
Case I. 

The following mettod is more accuiate than either of tte 
foregoing, when the diameter midway between the head 
and the bung, can be accurately determined : — 

Add the squares of the head diameter, of the bung 
diameter, and of twice the middle diameter. The sum, 
multipliod by .0004721 times the length, gives the contents 
in imperial gallons. For wine gallons, substitute .0005667; 
for beer gallons, .0004642 ; for dry gallons, .000487, in 
the plaee of .0004721. 

If the EtaTes are of uniform thickness, the midiJlo diameter 
may be found hy measuring the circumference, dividing by 
3.1416, and subtracting twice the (hicknesa of the ataves from 
the result. 



1. The diagonal of a cask is 32 inches. Eequired its 
contents in wine gallons. 

Am. (32)» X 173 ~ 64000 = 88,576 gallons. 

2. Find the contents in imperial gallons, of casks of each 
of the fonr varieties, the length of each cask being 40 
inches, and the diameters 30 and 36 inches. 

Ans. Ist var. .0009442 x 40 X (2 x 36= + 30^ = 
131.886 gallons. 
2d var. .0001888 X 40x (8x 36=+4x36x 

30+3 X SO") = 131.314 gallons. 
3d var. .0014163x40 X(36M-30=)=124,408 

gaUons. 
4th var. ,0009442 X 40 X (36M-36 X 30+30') 
= 123.628 gallons. 
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3. Tke tead diameter of a cask is 25 in., the Isung dia- 
meter 30 in., the middle diameter 28 in., and the length 
36 in. Required the contents in beer measure, 

Ans. (25= + 30^ -!- 56^ X .0004721 X 36 = 79.216 
gallons. 

4. The circumference of a cask at the bung is 113 in., 
at the head 91 in., and at a point midway between the head 
and the bung 106 in. Bequired the contents in each meas- 
ure, the length being 40in., and the thickness of the 
staves Jin.' Ans. 119 IS impeiul gallons 

143 03 wme gallrns. 
117 16 beer gallons 
122 <)2 djy gallon'^ 

110. Miscellaneous Exi"MiT3i.i! 

1. If the multiplicand is 7, and the product '2, whtl is 
the multiplier ? 

2. Tlie diyideud is 1, and the quotient S , wli it is thi. 
divisor ? 

3. The dividend is 6J, and the quotient 1S|; what is 
the divisor? 

4. The sum of two numbers is 7^, and one of the num- 
bers ia 4.759 ; what is the other ? 

5. The difference of two numbei-s is 13^, and the gi-eater 
number is 29.43 ; what ia the less ? 

6. The soin of two numbers ia Ij-^; and their difference 
is 6^^ ; what are the numbers ? 

* When the circumferences are given, it is not necessary to find 
each diameter eeparntely. We may proceed wilh the oitoumferenccs 
precisely oa with, the diameters, until we obtain liie sum of the 
aquares. This sum should be divided by (he square of 3.1416 
(9.8696), and the quotient will be the aam of the aquares of the 
diameters. A deduction shonidbe made from each outside circum- 
ference, of six times ihe thiclmeas of tlio atavea, and tiie remainder 
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7. What number must be subtracted from 39| to leave 

8. What number must be added to 23 j^ to mate 47.432 ? 

9. What number must be multiplied by S|, and the pro- 
diiot divided by 7.365 to give 8| aa a quotient ? 

10. What is the difference between ^ and ^ of 7T. 
15cwt. Sqr. ? 

11. What is the difference between 28 miles, and 27m. 
7fur. 39r. 5yd, 2ft. ll.Sin.? 

12. Reduce 4 of 9m. 7fur. 39r. 5yd. 2ft. to inches. 

13. If from a purse containing £%5 7s. lid., I pay to 
each of 15 laborers, £1 Ss. 8|d., how much will be left? 

14. Eind the sum, the difference, and the product of 
874.91 and 42.j\. 

15. In 1284 ^^- ^^ W^**""' *'^^^^ ^^ 14§ ^^' °^ hydrogen. 
How much hydrogen is there in 273| lb. of water ? 



16. A grocer sold 17cwt. 3qr. 17 lb. of sugar, at 6| cents 
a pound, receiving in esohaage 20 bari-els of flour, at S4| 
per barrel, and the balance in money. How much money 
did he receive ? 

17. From 4 of 3T, 17cwt., subtract j% of 7T. 3cwt. Iqr. 
181b. 

18. What will be the freight of, ]73cwt. for 89f miles, 
if SS7.63 be paid for carrying llj^j tons 9J miles? 

19. How many raisins, at 8J cents a pound, must be 
given in exchange for lOSgal. 2qt. 3gi. of molasses, at $.37-J 
per gallon ? 

20. Bought lOcwt. 3qr. 16ib. of rice, at 14.00 percwt., 
and 9cwt, 2c[r. 5 lb, of pearl barley, at |4.37^ per cwt. How 
much would be gained on the wiiole, by selling each at 4| 
cents a pound ? 
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21. If 63|jd. of broadcloth cost §255, at wLat price 
mast it be sold per yd., ia order to gain 125.50 ? 

22. A hogshead of augar at 17.00 per cwt. cost 1E43.75. 
What did it weigh ? 

23. How much shalloon that is |yd. wide, will liae 14^ 
yards of cloth, that is 1 ^yd, wide ? 

24. What is the price of 16 hoses of raisiaa, each hold- 
ing 9^ lb,, at 9^ cents per Ib.f 

25. How much money, that ia 9 per cent, below par, will 
pay a debt of $187.50 ? 

26. If 9 men mow 10 acres of grass in a day, how much 
will 11 men mow in 2 J days? 

27. In what time will 1150 gMn 16.37^, at 6 per cent., 
simple interest? 

28. When molasses is 31| cents a gallon, how many 
hogsheads, each holding 97gal. 3qt., can I buy for 
I366.56J ? 

29. What will be the price of 7 balea of sheeting, each 
bale containing 9 pieoes, and each piece measuring 30|yd., 
if 26yd, cost?2.92^? 

30. Bought 39J bushels of potatoes for 812.87^ At 
what price per bushel must they be sold, in order to gain 
15 per cent. ? 

31. What is the interest of S9481 for 3yr. 7mo. 13dy., 
Bt 7 per cent. ? 

32. How much may a man spend per day, whose income 
is 1500 a year, after deducting -f^ per cent, for taxes ? 

33. The words in Johnson's Dictionary have been classi- 
fied as follows:- Articles, 3j nouns, 20409; adjectives, 

■ Gregory. 
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9058 ; pronoaas, 41 ; verba active 5445, neuter 2425, pas- 
siye 1, defective 5, auxiliary 1, impersonal 3; verbal noun, 
1 ; participles, 38 ; participial adjectives, 125 ; participial 
nouns, 2; adverbs in ly, 2096; other adverba, 496; pre- 
poaitions, 69; conjunctions, 19; interjections, 68. What 
per-centage of the entire number belongs to each part of 



34 Owmg to the curvature of the earth, the difference 
of level m 1 mile is 8 inches. What would bo the dilFer- 
ence in J mile, the level varying as the square of the dis- 
tance? m 5 J miles' Ans. 2in. ; 222'jft. 

35 Suppose a sihool of 180 boys to breathe 20 times 
each per minute, requiring for each respiration 30 c. in. of 
air, what amount of carbonic acid would they produce in 
two sessions, of 3 hours each, estimating that 5 per cent, 
ot the air inhUed is ihanged into an equal volume of car- 
bonic audi* Ans. 1125 c. ft, 

36 A vessel of 400 tons has a teel 48 feet long. What 
length of fceel has a vessel of 750 tone, that is built on the 
aame model!' A><s. 59.19ft. 

37. There are two cannon balls, one weighing 28 pounds, 
and the other 9 pounds. What is the diameter of the 
greater, that of the less being 5 inches ? 

Ans. 7.3in., nearly. 

38. In an establishment in Lowell 50 cows were kept, of 
which tlio average number giving milk was 35. Bach cow 
consumed annually 4.18 tons of hay at $18.50 per ton, and 
green vegetables worth S20.36. What was the loss in two 
years, exclusive of the amount espended for attendance, the 
whole amount of mUk obtained being 99705 quarts, worth 
five cents a quart ? 

39. Bought 6 bales of cinnamon, weighing gross 4cwt. 
3qr. 2 lb., tare 9 lb., at $11 per cwt., and paid charges for 
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frejglit, duties, &c. $11.43f . What rate per cent, would 
be gamed or lost, by selling the wh 1 at ^t 15 p lb. ? 
A 26 1 t gained. 



40. Find the value of 4 cases of g 


-a irag & ntb, at ^20 


8s. per owt., duty 25 per cent, ad a! 


m til as s weigh- 


ing as follows, viz : 




ewt. qr. lb. 




No. 15 gross 2 1 7 fare 411b.] 




No. 16 " 2 1 11 " 42 " 1 




No. 17 " 2 1 7 " 40 " 1 


^ Draft 2 lb. per case. 


No. 18 " 2 27 " 39 " J 




Ani 


. £196 5s. 2id. 



41. Required tbe amount of commission at 2i per cent., 
and brokerage at J per cent., and tbe net proceeds of 50 
bags of cotton, weighing gross 115cwt, Iqr. 11 lb., draft 
lib. per bag, tare 4 lb. per ewt., tbe whole being sold at 
7Jcts. per lb. Am. Oommiasion and brokerage f27-92. 

Netproeeeda $902.68. 

42. In tbe British Sanitary Eeport of 1843, it is stated 
that the proportionate numbers of the population at different 



ages, in the United States, and in England and Wales, were 


as follows :— 








United States. 


England & Wales. 


Under 5 years 


1744 


1324 


5 and under 10, 


1417 


1197 


10 " " 15 


1210 


1089 


15 " " 20 


1091 


997 


20 " " 30 


1816 


1780 


30 " ■■' 40 


1160 


1289 


40 " " 50 


732 


959 


50 " " 60 


436 


645 


60 " " 70 


245 


440 


70 " " 80 


113 


216 


80 " " 90 


32 


59 


90 and upwards 


4 


5 


Required tbe av- 


?rage oge, both in 


I England and in 



Hosted by Google 



352 MiaCELLANEOUB PIIOBLEJIS, [AET. XXIII. 

America, of all the inliabitanta ; — of all above 15 ;— above 
20 ;— above 50. 

43. The commissionera of a certain county ai-e about 
building a new court house, which will cost $75000. They 
hire money for the purpose at an annual interest of 5 per 
cent., and propose to pay the debt thus incurred by 50 equal 
annual instalments. What amount must be paid each year ? 

Ans. $4108.25. 

44. Throe men bought a grindstone 50 inches in diameter, 
for which A. paid 75 cents, B. 51.50, and C. 82.00. What 
part of the diameter ought each to wear away, allowing the 
diameter of the asle to be 2 inches ? 

Ans. A. 4.62in.; B. ILOSin.; C. 32.33in.' 

45. An estate of 820000 is to b« divided between two 
sons in the following manner : the elder is to receive $100 
the first month, $300 the second month, &c., in arithmetical 
progression, and the younger is to receive $1000 per month, 
until the whole is paid. What is the share of each, and how 
long will they be in receiving it ? Ans. $10000; lOmo. 

46. A ladder standing upright against a wall reaches the 
top, but the foot being removed 12 feet from the wall, it 
reaches to a point 6 feet from the top. Ecquired the length 
of the ladder, and the height of the wall. Ans. 15ft. 

47. A block of stone 12ft. long, 3ft. wide, and 2ft, thick, 
is to be floated on a pine raft, which is 20ft. long, and 6ft. 
wide. What must bo the depth of the raft, in order that 
it may float 4 inches above the water, the specific gravity 
of the pine being 575, and the sp. grav. of the stone 2500 1 

Ans. 4ft. 3.76+in. 

48. Wishing to estimate the height of a hiU which is 5 
miles distant, I hold a foot rule at the distance of 2ft. front 
njy eye, and find that 1 inch on the rule intercepts the raya 

' This answer is oblained by supposing that A. uses the swne first, 
B. second, and C. last. The question odmils of five other ailuliona. 
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from the top of the hill and fr'om the horizon. What is 
the height of the hill ? Am. 1100ft. 

■*49. What 13 the distance of a thunder cloudj if three 
aeoonds elapse between the flush and report ? 

Am. 3270ft. 

50. If the travel over a hiU, by friction and gravity causes 
8000 days' work of a horse, at 75 oeats per day, which can be 
partially avoided by a road along the base of the hill, the 
travel over which would require only 4000 days' work, and if 
the new road will require an extra annual outlay of $600 for 
repairs, how much can be saved by expending S12000 in 
making the improvement, computing iuterest at b\ t 

Ans. S36000. 

51. If an engine has sufficient force to draw 100 tons over 
level ground, what additional power must be exerted on an 
ascending grade of 40ft. per mile ? 

Ans. 15cwt. 16|g lb. 

52. "What is the power of a steam engine with a cylinder 
40 inches in diameter, making the usual estimate of the 
effective force of the steam and the stroke of the piston ? 

Ans. 64 horse power. 

53. What is the amount of pressure on a dam 150ft. by 
18ft., the average depth of water being 6ft. ? 

Ans. 10125001b. 

54. My expenditure having exceeded my income by 15 
par cent., I find that by saving J of my income for the 
succeeding year, I can supply the deficiency with interest, 
and have "S4.60 left. What is my income ? ^jis. $600. 

55. Find 11 terms of a harmonioal progression, two of 
the terms being 4 and 8. 

Ans. 8, 4, 23, 2, 1|, IJ, I4, 1, % *, fj. 

56. At the breaking up of the ice in a river, a tree is 
cut down by a block of ice, whicii has a surface of 10000 

23 
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square feet, and is 1 foot thick. How matiy as.cs, each, 
weighing 101b., and moving with a velocity of 20ft. per 
second, would Lavo the same momentum, the velocity of 
the ice heing 3|ft. per second, and its specific gravity 930? 
Ans. 8687i. 
57. Gregory King, in 1695, made the following estimate 
of tho expense of England, France, and Holland, in diet;^ 





Engknil. 


Fronoo. 


Hallanfl, 


T.1.L 




£4800000 


£10600000 


^1400000 




In meats . . . 


830000( 


660000C 


80000{ 






230000t 


420000( 


60OOO( 




and milk . . . 










In malt liquora . 


680000( 


10000( 


120000( 


























170000C 


390000( 


















120000( 


860000( 


40000( 




lu groceries and 










BTvoetmeats . . 










Total 











? the 1 p 1 t f E 1 d 1695 at 
5| million, France at 13 m 1! d H 11 d t 1- 

Ijon, what was the ave g m t ily p d d f jr 

each article of diet by h d vid 1 It? 

What was the average 1 p f 

the three nations ? d A 



59. A man spends 5 t 
how much will he lose by tl 
posing money to be wc th G p 



lyi 



60. A road has be t t d th 

land, taking IJ acres w th f 5 p 
to the loss of his land h 1 b 1 t 



h d 


d 1 n 

4 7d. 


48 J 


p- 


^ 4 


'\ 


I lit n 
1 d ftlOO n 
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building a fence, wliicli must bo renewed every 12 years. 
What damages should he receive, money being worth 6 per 
cent, compound interest ? A'us. $292.54, 

61. Find 6 weights with which any aumher of pounds, 
from 1 to 364, can be weighed. 

62- What is the difference between the area of a circle 
whose circumference is IST^^jft., and the area of the 
greatest square that can be inscribed in it t 

Ans. 713.5ft. 

63. Wiat nomber is that which 13 dividble by 11, but 
if divided by any number less than 11, leaves 1 remainder ? 

Ans. 25201. 

64. The average effect of a bushel of coals, weighing 
60 lb., when consumed by an engine now working at Wheal 
Towan, in Cornwall, is sufBeient to raise 70 million pounds 
one foot higb.° How many pounds of the same coal would 
furnish suf&eient power to raise a man, weighing 1501b., to 
the summit of Mont Blanc, an elevation of 15680ft. f 

Am. 2s\%lb. 

65. The Menai bridge consists of a mass of iron about 
4 million pounds in weight, suspended at an average height 
of 170ft. above the sea." How many bushels of coal would 
have sufficed to raise it to its preseot position ? 

66. Estimating the quantity of granite in the great pyra- 
mid at 75614816 c. ft., the specific gravity at 2700, and 
the average height to which the materials were raised at 
125ft., how many chaldrons of coal would have furnished 
the power necessary for its erection F 

Ans. 632^-^llg ohaldrons, a quantity consumed in 
some foundries in a weet. 

67. The entire expense of the Ee volution ary War was 
estimated by the Register of the Treasury, in 1790, 

^ Working Man's friend. 
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at 8135193700, to meet whicli an issue was made of 
$359547027./g in oontiuental money." What was the average 
loss ■per cent, by the depreciation of the ooatinental cur- 
reucyf Ans. 62.398+ per cent. 

68. Four men bought a grindstone, 40 inches in diame- 
ter, each contributing an equal amount. How much of 
the diameter ought eaeh to grind away ? 

Am. 1st. 5.S59in. ; 2d. 6.3568in. ; 
3d. 8.2842iii. ; 4th. 20in. 

69. A. and B. are on opposite ^ides of a circular field that 
is 120 rods in diameter, and commence travelling around it 
in the same dii'ection. How many times will each go round 
the field before the slower is overtaken, A. going 39 rods 
in 3 mimites, and B. 66-| rods in 5 minutes? 

Am. A. 19J times ; B. 20 times. 

70. A man sold a horse for S65.25, thereby gaining as 
much per cent, as the horse cost him. What did lie give 
for the horse? Ans. 845. 

71. I'rofessor Wheatstone endeavored to determine the 
velocity of electricity by using a revolving mirror, and 
observing the relative position of the images made by the 
sparks at the two extremities of a long wire. What inter- 
val of time would be indicated by an angular deviation of 
1° in the appearance of the two sparks, supposing the mirror 
to make 800 revolutions in 1 second? Ans. ^ggggssec. 

72. It has been estimated that the average quantity of 
air contaminated by respiration, insensible perspii-ation, and 
lights, is 4 c, ft. per minute for each individual; the ave- 
rage amount cooled by the draught from each door or window, 
11 c. ft. per minute; the number of c. ft. cooled by radia- 
tion through the windows, IJ times the number of sq. ft. 
of the glass exposed to the external air.' According to 
this estimate, how much fresh air should be supplied per 

• Encyclopffidifl Americana, ^ Tredgold. 
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minute, in Kummer, for a ball containing 2000 people ? How 
much heated fresh air, in winter, for a church, with a congre- 
gation of 600, there being 28 windows and doors, and 1000 
eq. ft. of glass ? 1st Ans. 8000 c. ft. per niin. 

2d Ans. 4208 o. ft. per niiii. 

73. A and B own idjoining farms. A. and his family 
do no labji in winter, exiept to take the necessary care of 
his stock and household , but the family of B., by shoe- 
making, braidmg tiaw and other similar employnicnts, 
make 81-5 To how much will B.'a winter labor amount 
in 30 years, if the proceeds ai-e all invested at 6 per cent, 
compound interest? Jins. f9S82 27. 

74. A farmer has a lane leading through his pasture, to 
the public highway, and instead of fencing in the lane, he 
has a gate at each extremity. If li minutes' delay is 
occasioned by opening and closing each gate, and if he is 
obliged to pass through the lane 12 times a day, how much 
will he lose by the gates in a year, supposing his time to 
be worth 20 cents an hour ? Ans. $30.50. 

75. A pump in which the water is to be raised to the 
height of 10ft., has a bore Sin. in diameter. What should 
be the diameter of the bore of a pump, which is to raise 
the water 25 feet, in order that the two pumps may be 
worked with equal ease ? Ans. 3.79in. 

76. Suppose a man whose average weight is 160 lbs., to 
drink three half-pint cups of coffee per day for 40 years, the 
average speoiflo gravity of the ooffee being 1100, to how 
many times his own weight wOI the whole amount ? 

Ans. 24106Hb., or 150.665625 times his own weight. 
77- It has been stated by one of the most careful and 
successful manufacturers, that on substituting, in one of 
his cotton mills, a better for a poorer educated class of ope- 
ratives, he was able to add 12 per cent, to the speed of his 
machiaery, without any increase of damage or danger from 
the acceleration. What amount would be siivcd by the 
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emplojment of educated lator, from tliis source aloac, in. a 
busiiie!,^ of ?6000l>y ' 

78. The uurabei ^t females engaged in tbe varioiia marni- 
faoturea of Mai^achusetta, has been estimated at 4OO00, and 
their averige annua! wagei at 1100 eaeli. The super- 
intendent of the Mpmmack Mills, in 1S41, estimated the 
average wagea of the best educated operatives, at Vli per 
cent, above the genLial average wages of the mills, and the 
average wagps of the least educated, at 18J per cent, below 
tbe general average. According to this estimate, how much 
would be gained by elevating the whole 40000 to tbe highest 
standard, and how much would be lost by degrading them 
to the lowest standard ? 

79. The researches and discoveries of M. Meneville, in 
regard to the fly which was lately so destructive to the olivo 
in the south' of France, are said to have increased the value 
of the annual product of this fmit, $1000000. What 
amount of profit will France derive in 50 years, from the 
education which led to such a discovery, supposing the 
entire increase of value to be invested annually at 5 per 
cent, compound interest ? 

80. The aggregate quantity of water annually discharged by 
the Mississippi river, has been estimated at 14883360636880 
c. ft." To how many cubic miles is this equivalent ? 

Ans. 101.1 c. miles. 

81. Estimating the area of the Mississippi valley at 
1400000 sq, miles,' and the average depth of rain water 
that falh annually in the valley, at 52 inches,* how many 
cubic feet of water fall in the whole valley dwing the year, 
and what part of it passes off by evaporation ? 

Ans. 1691'28960000000 c. ft., of which about |J 
passes off by evaporation, and j-j is dis- 
charged by the river. 
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82 The remtiil of tlie foie^ta from the valley ol tho 
Mississippi haa increased evaporation to suili an estmt, 
tha,ttlie inuiidatioiis of tlie nvei li-ne become much less 
frequent and less foimiJable thin thej wpre at the first set 
tlement of thecountiy.' What amount of witerwaa dnnually 
discharged hy the Mississippi, 30 years ago, supposing that 
it has since decreased 25 per cent, ? 

Am. 19844480849173 c. ft. 

83. If 23232 o. in. of the Mississippi water, deposit 44 
c. in, of sediment,' how long would it require to deposit the 
present delta, which is estimated to contain 13600 sq. m. 
of Burfaoe, and to he of the average depth of ^ mile 7 

Ans. 14203| years, 

84. What is the approximate weight of the earth, esti- 
mating its mean diameter at 7912 miles? 

Ans. 13527679878424215242145792 lb. 

85. If 12 oxen eat 3J- acres of grass in 4 weeks, and 21 
oxen eat 10 acres of the like pasture in 9 weeks, how many 
oxen will eat 24 acres in 18 weciis, the grass being at first 
equal on every acre, and growing uniformly? 

This eiEDuple is taken from Newton's Univeraal Arithmetic. 
It oan, tie solved most readily by making three distinct questions. 

(l.)If laosonent V aerea of grass, with the gi-cwth, in 4 weetB, 
how many oxen will eat 21 acres, with. 4 weeks' growth, in 18 



Stating tlie question by analysis, or by proporti 



U — 
i oien, forthe answer. 4 ^^ 

(2.) If 21 osen eat 10 aci'ea, witlv the growth, in 9 weeks, how 
many oian will eat 2i acres, with 9 weeks' growtJi, in 18 weeks t 

' Proc. of Amer. Associslion, 1848. 
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oat U acre 


swith 


4 weelis' growth. 
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in the same lira 
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same number of acres 


with 9 


weeks' growtli, 5 weeks' 
18 weeks. Then, 


growth on 


24 Bc 


ires will support 



(3.) If 6 osen in 18 weeks eat S iveeks' growtli, how manj oxen 
in the same tame will eat 9 weeks' growth? 

The answer is lOg. We have olrendy found that 2Sj- ^1 — 
oian in 18 weeks, will eat 24 acres with 9 weeks' growth, ~s|r~ 
and if we add the number which would eat tie growth 
of tlie remaining 9 weeks, we obtain 36 oxen for the answer sought. 

86. If 15 osen eat 4j acres of grass in 2 weeks, and 24 
oxen eat 14| aores in 5 weeks, how many oxen will eat 48 
acres in 8 weeks, tLe grass being at first equal on every 
acre, and growing uniformly? Am. 60 oxen. 

87. If 11 oxen eat 24| acres of grass in 5 weeks, and 10 
osen eat 26| acres in 4 weeks, tow many acres of similar 
pasture will 42 oxen eat Ja 7 weeks, the grass growing imi- 
formly? ^ns. 78| A. 

88. What number is that which is 169 gi'eater than the 
greatest square number below, and 114 less than the least 
square number above itself? Am, 20050. 

S9. A. and B. can do y^ of a piece of work in a day, B. 
and C. can do \ of it in 2| days, and A. and C. can do \ 
of it in 4-j'j days. In what time would each do it alone, 
and in what time would it be done if they all worked 
together? Ans. A. in 15 days; B. in 30 days; 

C. in 18 days; all together in 6-| days. 

90. There are some monads not exceeding j^ixrc^"^- ™ 
diameter, in which 6 spots have been observed, separated 
isnot thicker than ^ of the diameter 
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of the spots. If tiicse estimates are correct, what is the 
thickness of the partitions ? A^is, jg^^nnn'^'^' 

91. What amount cao be reooyered from the underwriters, 
upon the following transaction? — ^£5000 was insured upon 
goods from New Yort to London, the goods being valued 
in the invoice, at £7200. In a stoi-m, a part of this property 
Talued at £1107 Ss. was thrown overboard, and the remain- 
der was so much damaged, that it sold for only £5407 15s. 
6d., whereas if it had ari-ived safe, it would have sold 
for £6723 10s. ; besides which, the owner of the goods was 
obliged to contribute towards a general average, at the rate 
of 2.225 per cent, on the invoice value of the whole. 

Am. £1025. 

92. Exported 45 hogsheads of sugar from New York to 
Amsterdam, weighing gross 454owt. 2qr. 18 lb., tare 53 lb. 
per hhd., which were sold at 12 J groats per lb., subject to a 
discount of 5 per cent. The original cost and chai-ges in 
New York, were S2437.50, the amount of chai'ges in Am- 
sterdam, 1149 florins 7 groats, and the agio of the bank of 
Holland was 4J per cent. How much was gained or lost 
by the adventure, the net proceeds being remitted at the 
exchange of 40ots. per florin ? Am. $2638.19 gained. 

93. How far can the top of Bunker Hill Monument, which 
is 282ft. above the level of the sea, be seen from the deck of 
a vessel, the spectator's eye being 15ft. above the water ?* 

Ans. 25.3 miles. 

94. The average power of draft of a horse, moving 5 
' The dislanoe at which bodies may be seen, is found by the follow. 

To tbs eotlVs diameter (41815324 feet), add the height of the eye, 
and mulliply the antn by the height of the eye. The square root of 
Iho product ia the distance at which an object oh the sueface of the 
etirth or water can be seen. 

Work in the same way wiih llie height of the object, and the anm 
of the two results is the dislancs at which the object may be seen. 
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miles per btui for 8 hours a day, being 751b., what will be 
the mnuil cost of transportation over a road 40 milea 
long, on which the average friction is ^ of the weight, 
estimating the amount transported at 90000 tons, and the 
■\ala.e of i hoiae'a lahor at 62^ cents a day? 

Ans. S67200. 
05 It the road, in the preceding example, could he 
improved by macadamizing or otherwise, so that the friction 
would he reduced to g'g of the weight, how much might 
profitably be expended in making the improvement, money 
heing worth 6 per cent, ? Ans, $653333^. 

96. The shadow cast by a Bruramond light, at the dis- 
tance of 80 rods, was observed to be of the same istensity 
as that cast by the full moon, which was shining at the 
time. To bow many such lights was the moon's light 
er[uiva.lent, her mean distance being 240000 miles ? 

A'lis. 921600000000. 

97. Find the least 3 integers, such that | of the first, .,^ 
of the second, and ^/^ of the third, shall be equal. 

Ana. 140, 147, 150. 

98. For the purchase of a certain estate, A, offera 8150 pre- 
mium, and 3300 rent per annum; B. offers S400 premium, 
and S250 per annum; C. offers ?650 premium, and 9200 
per annum, and D. offers §1800 in ready money. Whoso 
offer is the best, and what is the difference between them, 
computing 5 per cent, compound interest? 

Pcvrtial Am. A.'s offer is the best. 

99. Which is of the greater value, the income of an 
estate of $500 a year for 15 years to come, or the reversion 
of the same estate for ever, at the expiration of the 15 
years, interest at 6 per cent. ? 

Ans. The income for 15 years. 

100. If a ball were put in motion by a force which 
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would drive it 12 miles the first hour, 10 miles the second, 
and so on in geometrical progression, what distance would 
it go in the whole ? Ann. 72 miles. 

101. What is the least number which, if divided by 2, 
will leave 1 remainder ; hy 3 wiU leave 2 ; by 4 will leave 
3; by 5 will leave 4; by 6 will leave 5; but by 7 will 
leave no remainder? Ans. 119. 

102. Required the least three uumbera, which, divided 
by 20, will leave 19 remainder; if divided by 19 will leave 
18, and 80 on, (always leaving one less than the divisor), to 
unity. Am. 232792559; 465585119; 698877679. 

103. A trader offers to receive a young mau as paiiner, 
proposing, if he will advance S500, to allow him $200 per 
annum; if he will advance $1000, to allow 8275 per 
annum ; and if he advanoea $1500, he will allow $350 per 
annum. What per cent, is offered for the use of the 
money, and how much for the young man's time ? 

Ans. 15 per cent.; $125 per annum. 

104 A shepheid sold to one min, htlf his flock and 
half a sheep, to a second halt thp remainder and half a 
sheep, anl t n, thiul half the lemimd r and half a sheep, 
when he hil 20 left How min^ hal he at first? 

Am. 167. 

105 Ihe annual eo-st of tiinspoitation on a road 49 
miles long temg estimated at 830000 per mile, what 
amount of sivinj; iin be effected by expending $50000 to 
shorten the toad 3 miles, and $2000000 to reduce the fric- 
tion to i its picscnt amount, the annual cost of i-epairs 
being the sime in both cases and the i-ate of interest being 
54 pel cent? Am. $9677272-rV 

106. A city of 50000 inhabitants is to be supplied with 
water, from a river 300 feet below the proposed reservoir. 
Estimating the avcra,ge daily consumption at 10 ale gallons 
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for each individual, what must be the power of an engine 
working 12 hours a day, to raise the requisite supply? 
Ans. 48.53 horse power. 

107. A commission sale of 60 bags of coffee was effected 
at Kotferdam, at 22 stivers per lb., with an allowance of 
2 per cent., and of 1 per cent, on the remainder; weight 
gro. 50ewt, Iqr. 111b., draft 1 per cent., tai-B 6 lb. per 
bag; commission and guarantee, 3 per cent. ; other charges, 
269 florins 10 stivers. Eequired the net proceeds of the 
saie, a hill being i-emitted at the exchange of 39 cents per 
florin. Jws. $2003.58. 

108. Bonght in Cadiz four chests of Peruvian bark, at 
25 rials of pla,te per lb., weighing gro. 6cwt. Sqr. 16 lb., 
tare 25 lb, per chest. The export duty was 150 rials vellon 
per quintal of 100 lb., and the amount of other charges waa 
1210 rials of plate. What was the whole amount of the pm-- 
chase? Ans. I1851.40. 

109. At a time when bills upon the treasury bore at 
Jamaica a premium of 7i per cent., and dollars a premium 
of 4 per cent., 14000 dollars were purehased and consigned 
to London, to be disposed of there; they weighed 10101b. 
3oz. troy, and were sold to the Bank of England at 5a. 3d. 
per oz. The charges were, freight IJ per cent.; 14 bags, 
at 6d. each; weighing, 2s. 6d. ; brokerage, J per cent.; 
commission, i per cent,; and insurance on .£3000, at 4 per 
cent. It is required to find the rate per cent, of the 
amount of the charges, estimated upon the cost of the dol- 
lars, exclusive of the premium, and to find what would have 
been gained or lost, if in preference to dollars, theii' actual 
cost had been laid out in government bills. 

Am. Value of the dollars, £3182 5s. 9d. ; net pro- 
ceeds of the Bales, £2994 3s. lid; rate of the 
chai-gea, 6 J per cent,; gain by government 
bills, £84 9s. 8d, 
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110. "One evening I ohancetl with a tinker to sit, 
Whose tongue ran a great deal too fast for his wit; 
He talked of his art with ahundance of mettle, 

So I asked him to make me & flat-bottomed kettle. 
Let the top and the bottom diameters be 
In just such proportion as five is to three : 
Twelve inches the depth I proposed, aad no more. 
And to hold in ale gallons seven less than a score. 
He promised to do it, and sti'aight to work went, 
"Bat when he Imd done it he found it too scant. 
He altered it tken, but too big he had made it ; 
And when it held right, the diameters failed it. 
Thus making it often too big and too little. 
The tinker at last had quite spoiled his kettle, 
But declared- ie would bring hia said promise to pass. 
Or else that he'd spoil every ounce of his brass. 
Now to keep him from ruin, I pray find him out 
The diameters' length, for he'll ne'er do't without." 
Ans. 24,4in.; 14.64in. 

111. Two vessels are 30 miles apart, and are sailing, the 
first with, and the second against a current of 2§ miles per 
hour. In still water, each would sail 7 miles per hour. In 
what time will they meet, and what will be the distance of 
each from its present position ? 

112. At what time between half past 7 and 8 o'clock, 
are the hour and minute hands exactly 13 minutes apart? 

Ans. 52y\m. past 7. 

113. The annual loss in the United States, in consequence 
of intemperance, has been estimated at f 108000000." If 
this amount were saved, how much would be left after pur- 
chasing 4000000 sheep at 12.50, 400000 head of cattle at 
S25, 200000 cows at |20, 40000 horses at |100, 500000 
suits of men's dotlies at 820, 1000000 suits of boys' clothes 

' Amer. Temp. Soc. Reports. 
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at $10, 500000 suits of womens' clothes at SIO, 1000000 
suits of girls' clothes at 33, 1200000 bbl. flour at |6, 
800000 bbl. beef at $10, 800000 bbl. pork at S12.50, 
SOOOOOObu. com at 1-50, 2000000bii. potatoes at |.25, 
100000001b. sugar at J.IO, 4000001b. rice at 5cts., 
2000000gal. molasses at 40etfi., buDding 1000 cburcbes at 
85000, 8000 school houses at $500, and supporting 50000 
families at 1300? Am. ?180000. 

114. Wbat is the difference between 10000 years according 
to our present calendar, and 10000 solar years, estimating 
the solar year at 365d. 5h. 48m. 49isec. f ° 

Ans. 2d. 14h. 30ia. 

115. In 1840, Prof. Bcssel, from the corrected parallax 
of tlie star 61 Cygni, estimated its distance from the earth 
at 592200 times the mean distance of the sun. According 
to this estimate, how long would the star's light be in reach- 
ing us? Am. 3391dy. 9h. 13m. 45s. 



116. A micrometer screw is made with threads j'g of an 
inch apart, and an index is affixed to the head, which points 
to the degrees on a graduated circle. What thickness would 
be measured by turning the index 1° 15' ? 

■^»^- Tihijin' 

117. A. and B. are carrying a weight of 150 lb., which 
is suspended on a polo, at the distance of 2ft. 6in. from A., 
and 1ft. 9in. from B. What amount does each one support ? 

Am. A. 61 lb. 12^4jOz. ; B. 88 lb. 3}-f oz. 

118. Archimedes boasted, that if he had a place to stand, 
he could mo¥e the world. If he weigheiJ 150 lb., how far 
would he be obliged to move, in order to mO¥0 the earth 1 
inch? [SeeEs. 84.] 

Am. 1423366990574038472.448 miles. 

119. At Bilin, in Germany, is a bed of tripoH, 
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almost eatirelj of tho aheaths of a kind of animalcule, the 
length of each sheath heing ahout -ii\-(j of an inch.' How 
many such siieatlis would there ho in a cubic inch ? 

Am. 42875000000. 

120. A gtain of copper dissolved in nitric acid, and mixed 
with three pints of water, (wine measure,) gives a hlue color 
to the whole. What is the weight of the quantity contained 
ia yjgJijgj of a cubic inch, which ia sufficiently large to 
he visible to the naked eye?" 

121. In the nianufaoture of embroidery wire, a cylinder 
of silver, weighing 360oz,, is covered with 2oz. of gold. 
This is drawn into wire, of which 4000ft. weigh loz. A 
foot of this wire may be divided into 1200 parts visible to 
the naked eye. What would be the weight of a particle 
of the gold upon this wire, that would be visible under a 
mierosoope magnifying 500 times each way? 

122. The sqiiares of the times of revolntions of the 
planets around the sun, are proportioned to the cubes of 
their mean distances. The mean distance of the earth from 
the Bun, is 95 million miles, and it revolves round the sun 
in 365d. 5h. 48m. 50s. What is the mean distance of 
Venus, her time of revolution being 224d. 16 jh.?'' 

A-ns. 69 millioB miles, nearly. 

123 Whit do I ^ara per cent by purchismg gojds at S 
months credit, and sdlmg them immediately fir cash at 
the samt ] me, mjuey being wuith 6 per cent per annum ? 

Am S\l pei cent 

124 A inl B entei into partnership, A ■advancing 
$4800 tL caiiy rn the buame'.s B has no monej, but 
being thoroughly acquainted with the tiade, agrees to be 
maniger B 's innu'il salary, bef jre be engaged m the copirt- 

■ Carpenter. '• Nasbil. 
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nersLip, was $250. By t!ie terms of the coJiti'a.ot, A, is to 
be allowed 7 per cent, for the interest of liis money and the 
risk of 'the business, and the net profits, after mating this 
deduction, are to he divided in the proportioH which 6 per 
cent, on A.'s capita] beai^ to B.'s former salary. The profits 
at the end of the year, amounted to S5000. How should 
they be divided ? Ans. A. ?2832.T1 ; B. 12167.29. 

125. What quantity of eaeh of the following ingredients, 
■would be required to make a ton of flint glass, estimating 
the waste in melting at 2 per cent. ? White sand, 9 parts; 
red lead, or litharge, 6,5 parts; pearlash with a little nitre, 
4.5 parts.' Am. Sand 1028.6 ib. ; litharge 742.9 lb. ; 

pearlash 514.3 lb. 

126. The dust of the puff ball consists of seeds, which 
vaiy from ^jjiuj to aoiuu of an inch in diameter. How 
many seeds, of the average diameter of ^^iuxiin., would 
there be in 1 J cubic inches f Ans. 284375000000000. 

127. Estimating the entire wealth of the world at 
$1407374883553.28, in what time would 1 cent absorb all 
the property oa the globe, if it were placed at compound 
interest, so as to double every 11 yeara ? 

Am. 517 years. 

128 A meichantfaihng m business offeib to settle with 
his oieditois bv piling them 80 cents on a dolhi n 6 
months, without mteiest or to give security for the pay- 
ment of the whole m 4J years without mteiest Which 
proposil IS the moie advantegpous supposing thit the c m- 
P sition fiiit proposed cin be inyi-^>ted at 6 per c nt. 
comf lund mteiest i* 

129 Bright fioui f i ?3 50 pei 1 irel on b m aths. 
At what price must it be sold to gam 20 per cent., and allow 
3 months' credit, money being worth 8 per cent, per annum ? 

Ana. $4.1143. 
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130. A. lias 70™t of a , "nli li li would sell for 
WJ per cwt. for cash lut m bartei be value it at $8.50per 
cwt. B. has wheat worth in ready ni ney $1.12 per bu., 
which he wishes to exchange with A At wh^t price shoiild. 
it be valued in bartei f Am. 81.86. 

131. laaui-ed 150 hogsheads of sugar, valued at S125 per 
hogshead, from Jamaica to Boston, at 8 per ceot., to return 
4 per cent, for convoy and arrival without loss. Of the 
quantity insured, SOhbds. were shipped on board a vessel 
that was totally lost, 64hhds. arrived safe by a vessel that 
sailed with convoy the whole of her voyage, 45hhd3. 
arrived with convoy, hut in consequence of a mast being 
cut away, and some goods being thrown overboard to lighten 
the vessel in a storm, the merchandise shipped was obliged 
to Gontribute to the loss, at the rate of 2 per eent. on its 
value, and the rest of the sugar was not shipped. Eequired 
the amount to be recovered fi'om the underwriters, and the 
amount of return premium for short iaterest, and for oonvoy 
and ai-rival.' Ans. Underwriters to pay $3862,50. 

Beturn premium, S419.00. 

132. What is the product of »15.75 by S.OGi? 

133. James Davis, of Waverly, Ross county, Ohio, culti- 
vated, in the year 1849, 1800 acres esclusively in Indian com. 
With the crop he filled a corn-crib 3 miles long, 10ft. high, 
and Oft. wide.* What was the average yield per acre, and 
how many bushels would the whole make, when shelled? 

Am. 422.4bu. in the ear, per acre. 
SOOOOObu., when shelled. 
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134. Bysla, the rcpiiteil inventor of the game of chess, 
is said to have asked as a reward, one grain of wheat for 
the first square on the chess-board, two for the second, and 
so on in geometrical progression. What would have been 
the amount of his reward, there being 64 sqnarea on the 
board, and 9200 grwns of wheat in a pint ? What would 
be tlie height of a cubical bin that woald contain it, sup- 
posing the base to be 10 uulea square ? 

Ans. 18446744073709551615 grwEs; 

31329388712142.58 bushels; height of 
bin, 2.65 miles. 

135. If the CMt of a i-ailroad is 140000 per mile, and 
the annual repairs and expenses are estimated at S2500 per 
mile, how much may be profitably expended at the outset, 
in order to shorten the proposed i-oute 25 miles, provided 
the stock pays an annual dividend of 8 per cent. ? 

Ans. $178125. 

136. What is the weight of a round iron rod, 10 feet 
long, and 4 inches in diameter? Ans. 5381b. lOJoz. 

137. A mule and an ass travelling together, the a,ss 
began to complain that her burthen was too heavy. "Lazy 
animal," said the mule, "you have little reason to com- 
plain ; for if I take two of your b'igt, I shall have thi-ee 
times aa many as you, but it I give you two of mine, we 
shall have only an equal numbei " "W ith how many bags 
was each loaded ? 

138. How would you distribute among 3 persons 21 
bags, 7 of which are full of com, 7 half full, and 7 erapfy, 
BO as to give to each the same quantity of corn and tho 
same number of bags ^ 

This question admits of tiro sulutions. 

139. What is the 7th root of 63 ? Am. 1.80737+. 

140. A farmer has a stack of liay, from which he sella a 
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quantity which, is to the quaatity remaining, as 4 to 5. He 
then uses 15 loads, and finds that the quantity left is to 
the quantity sold, aa 1 to 2. Required the numher of loads 
at first in the stack. Ans. 45 loads. 

141. At what points would the ' numbering on Falren- 
lioit's and on Delisle's thermometer-scalo he the same, the 
only difference heing in the sign i^ 

Ans. +96/y°Fah.; -Oej^i^Del. 

142. If the temperature below 0' on the Kussian soaJe 
is marked +, and the temperature above 0° is marked — ,'' 
at what points will the numbering be the same, on the 
Bussian and Centigrade scales ? Am. 60°. 

143. The prime cost of 109owt. 3qr. 181b. of sugar was 
8769.375; the freight, insurance, and other expenses, 
amounted to 192.31, What did it coat per cwt., and at 
what price must it be sold per lb. to gain 20 per cent., sup- 
posing 4 per cent, to be lost by overweight ia retailing ? 

Am. 17 per cwt. ; SJcts. per lb. 

144. A merchant receives an invoice of goods, which will 
probably sell for S16000, by which he will realize a profit 
of 33 J per cent, above the prime cost; but prefening to 
sacrifice a portion of his profit, rather than to risk the entire 
loss of the goods, he determines to insure them. The 
premium is 3 J per cent., the policy 12.00, the agent's com- 
mission J per cent., and if there is any loss, tho broker 
will charge 1 per cent, for procuring a settlement with tho 
underwriters. What amount should the merchant insure, 

• The pupil ahould obaetve thai Reaumur's and tho Centigtaile 
scales correspond only at 0", bat all the other scales have thfi same 
numbering at two points of equal temperature, differing at one of the 
points only by the sign. 

I" The signs are sometimes applied in Ihie way on the Russian scale, 
butthenoiationgivenonp. 197, appears more philosophical, on acooun* 
of its uniformity. 
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ill order to recover tie prime cost of tlie goods, and ali 
expenses attending the insuraacej ia ease of a total loss ? 
Ans. $126'33.68. 
146. A trader wishes to sell his merchandise at whole- 
sale, 80 as to make a profit of 20 per cent., after deducting 
30"Jd from the retail price. He therefore adds 50 per cent, 
to the cost of the ai'ticles in cash, and deducts 30 per cent, 
from tlie amount, for the wholesaJe price, allowing a credit 
of 8 months. Computing interest at 6 per cent, per annum, 
what is his actual loss on all sales at this rate, supposing 
that his expenses and bad debts amount to 15 per cent, 
of his total sales ? Ans. 14|1J per cent, 

146. What percentage should have been added to the 
prime cost of the articles in the foregoing example, to yield 
a net profit of 10 per cent, after making the discount pro- 
posed ? Ans. 92 J^^j per cent. 

147. A merchant receiYed on consignment three bales of 
sheeting, marked A., E., and C. A. contained 420 yards 
of a quality 15 per cent, better than B., B. contained 380 
yards of a quality 10 per cent, poorer than C-, and C. con- 
tained 450 yards. The whole were sold together at 12i 
cents per yard ; how much should be credited to each, after 
deducting 2i per cent, commission? 

Am. A. $53.98; B. 142.47; C. 155.89. 

148. An estate was offered for sale for 112000, but the 
price appearing too high, the tenant took a lease for 25 years 
at S800 per annum. How much did he gain or lose, esti- 
mating compound interest at 6 per cent. ? 

Am. 11022.67. 

149. If 32 oxen in 3 weeks consume all the grass on 
23 acres of pasture, and if 22 oxen in 5 weeks consume the 
grass on 25 acres, in what time will 88 oxen consume 115 
acres of similar pasturage, the grass growing uniformly ? 

Am. 5.88 weeks. 
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150. The steam power at preseat employed in Great 
Bi'itain and Ireland, is estimated as equivalent to the power 
of 8000000 men.' If the power of a horse ia 5 times aa 
great aa tliat of a man, and if a horse requires 8 tiuioa the 
quantity of soil for producing food that a human being 
does, what population could be supported by the additional 
food which would be required, if horse power were substi- 
tuted for steam ? Am. 12800000. 

1.51. ThehydraulicpressofBramah can, by the exertion of 
a single man, produce a pressure of 1500 atmospheres." 
Estimating the moan height of the mercury in the barometer 
at 29.63 inches, what would be the pressure exerted on a 
surface 2ft. 3in. long, and 1ft. 9in. wide ? 

Am. 5502T 5cwt Iqr 151b 12oz. 

152. A species of laee is made by coveiing an inclined 
flat surface with a paste made of leaies an! drawm^ with 
a camel's hair pencil, the pattern wJuch is to be Itft open. 
A number of caterpillars, of a species which spina a strong 
web, are then placed at the bott n and they oonimence 
eating and spinning their way to the t p caiufuUy avoiding 
every part touched by the oil but lp\ounng eveiy other 
part of the paste." How many squiiL -varia f the late thus 
made, would there be in lib. avoirdupois, the average 
weight being 4 J grains troy per sq. yd. ? 

Am. 1615j-^ sq. yd. 

153. Estimating the weight of a globe of air 1ft. in 
diameter, at ^'^ lb. avoirdupoia, and the weight of an equal 
globe of hydrogen, allowing for impurities, at J as much, 
what weight would be sustained by a balloon 18ft. in 
diameter, if fully inflated with hydrogen gas ? 

Am. 194,41b. 

154. Having observed that the shadow of a cloud is 15 
jaasing from one point to another, I measure 
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e botwoen the two points, and find that it is 31J 
rods. What is tie velocity of the wind per hour ? 

Ans. 23m. 200r. 

155. A., B. and C, have a loaf of sugar, weighing 48 lb., 
which they wish to divide equally between fliem, but having 
only a 4 lb. weight and a 71b. weight, it is required to fiad 
how the division cfin be made. 

156. A hundred hurdles may be 90 placed, as to enclose 
200 sheep, and with 2 more the fold may be so made as 
to hold 400. How can this be done ? 

157. The animalcules of iron ochre, are about yjjjjjj of 
an inch in diameter. How many such animalcules would 
occupy 1 e. ft. ? Am. 2985984000000000. 

158. Ac ounce of gold forms a cube about -^^ of an inch 
thick, but by hammering, it may be extended so as to cover 
a surface of 146 sq. ft. How many leaves formed in this 
manner, would equal in thickness a leaf of writing paper 
-jij of an inch thick? Ajis. 1938. 

159. Bought wheat for cash, at $.90, at $.96, and at 
$1.10 per bushel. In what proportions may the thi-ee kinds 
be mixed, so as to gain 20 per cent, by selling at 81.25 per 
bushel, on 6 months' credit, money being worth 7 per cent, 
peranniun? Ans. 11.62bu. at $.90; 

11.62bo. at $.95; 20.13bu. at $1.10. 

160. A farmer has paid in cash 84000 for the lease of a 
farm for 8 years. If money is worth 5 per cent, compound 
interest, what income ought he to receive from the farm each 
year, in order to i-ecover his outlay, and lay up 1200 a yeai-, 
his family expenses being «350 ? Ans. $1168.89. 

161. A family of 10 persons hired a hoSse for 6 months, 
at a rent of 1780 per annum. At the expiration of 14 
weeks they received 4 new boardere, and at the expiration 
of every 3 weeks, during the remainder of the term, they 
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received 4 raorc. How mucli of the rent should be paid 
by one of each class? Ans. 1st class $30.49y|Jy; 

2d chss |9.49ygJ-j-; Sd class $6.27 j%\; 4tL elaas 

«3.77yY3 ; 5th class ll.TSy'^. 
162. Estimate of the cost of manufacturing pins, "Ele- 
vens," of Tvliich 5546 weigh 1 lb. ;° — ■ 
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J the premium on sterling money at Q^ per 
cent., what is the cost of each pin, in our currency ? At 
■what price should the pins bo sold per ounce, after paying 
15 per cent, profit to the manufacturer, 30 per cent, ad 
valorem for duties, 18 per cent, to the American importer, 
and 25 per cent, to tlie retailer, allowing 10 per cent, of 
the retail price for loss of interest ? 

-^'^- alsiaJioo "^f ^ i^entj 3.9837+ cents. 

163. If a powerful Dmmmond light, at tbe distance of 
30 feet, easts a shadow of the same intensity as that cast 
by the sun, to how many such lights ia the sun's light 
equivalent, estimating the distance of the san at 95 million 
miles? Am. 279558400000000000000. 

164, It has been supposed that 10 turns of Babbage's 
calculating machine may be made in a minute." At this 
rate, how many places of figures would the machine reach 
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in a million centuries supposing it to bt 90 iej,«.Utcd a^ to 
commence with 1, and y\e all tte followm., numbers in 
their natural order ? Ans 15 platfi" 

165. It has been estimated' that a man m a propeily 
ventilated room can v-oiL 12 hours a day, with no gle^te^ 
inoonvenienoo than would he occasioned hy 10 hours woik 
in a room hadlj ventilated, jnd that where there is propel 
ventilation, a man may gam 10 yeais good labor on account 
of unimpaired health Aceordmg to this estimate what la 
the loss, in 30 yeais, to eieh iiidnilual in a hidly vinti 
lated workshop, valuing the khn at 10 cents pei hoiir i" 

An>, foOOS 

166. la the town of Buiy England with an estimated 
population of 25000, th sp nditui for heer and spiiits, 
in the year 1836, wa tun t d at A54190 » If this sum 
was 24 per cent, of tl i 1 ulting fiom the wa&te 
of money, ill health 1 fib and the other evils 
attendant upon intos t n wh t w^ the average loss 
from intemperance, for each man, woman, and child, in the 
plafle, estimating the pound sterling at $4-80 ? 

Ans. W3.352. 

111. Table op Prime and Composite Numbees. 

The following table contains all the prime numbers, and 
the factors of all odd composite numbers, below 12700, the 
prime numbers being indicated hy a dash. 

For numbers below 1000, ail the factors are given. For the 
odd numbers above 1000, one or more factors will be found 
in the table, which will reduce each number to a prime, or 
to some number le^ than 1000, and under the latter num- 
ber the remaining factors may bo found. 

The hundreds arc placed at the head of the table, and 
the tens and units at the left hand. 

' liritish Sainliity Rep or Is. 
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